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The very name “ethmoid labyrinth” implies structural intricacy. 
Like the other nasal accessory sinuses the ethmoid cells are extremely 
variable in anatomic characteristics. This variability seems more pro- 
nounced in them than in the others, no doubt because the cellular mass 
is complex. The honeycomb-like appearance of the cells gives the 
impression of a mélange, a hopeless entanglement, a jumble of cells 
thrown together with little design or reason, and considered en masse, 
as they usually are, they may well be regarded as a labyrinth. Studied 
individually, however, they are found to be no more variable than the 
frontal, maxillary or sphenoid sinuses and may readily be identified 
and segregated into groups, each group having its own area of drainage 
in the nose and having no communication with cells of another group. 

These characteristics were noted in the early 1890’s by Seydel,’ 
Zuckerkandl * and others, and a plan was then devised which simplifies 
the interpretation of the anatomy of the upper lateral nasal wall. The plan 
is based on the arrangement of the various bony lamellas which occur at 
intervals and extend laterally through the ethmoid capsule (fig. 1). These 
lamellas are prominent members in the architecture of the ethmoid bone. 
They not only form partitions which separate the cells into groups but 
serve as the basic attachments of the various ethmoid structures which 
project into the nasal cavity. These projecting structures are the three 
upper turbinates, the middle, the superior and the supreme, and the 
two “secondary” turbinates, the ethmoid bulla and the uncinate process. 
The largest and most pendulous of these, the middle turbinate, occupies 
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the central zone, and its ground plate splits the ethmoid labyrinth into 
two main sections, the anterior and the posterior. These two major 
groups of cells are further divided by the ground lamellas of the 
remaining turbinates and accessory turbinates to form frontal, infun- 
dibular and bullar cells, which drain into the middle meatus, and pos- 
terior and postreme cells, with outlets in the superior and the supreme 
meatus respectively. 

The lamellas act as barriers, which, unless defective, prevent com- 
munication between groups. ‘The cells, however, have a tendency to 
expand and fill all available space. This tendency, called by Seydel “the 
struggle of the ethmoids,” is so marked that at times osseous barriers 
are pushed aside and the cells of one group invade the territory of 
another. The barrier, although distorted, remains intact and prevents 
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Fig. 1.—Dissection of the upper lateral nasal wall, showing the various bony 


partitions of the ethmoid labyrinth. 


intermingling of the cells, all of which maintain their original channels 
of communication with the nasal cavity. 

ncroaching cells of some sort are found in nearly every specimen 
examined, and consequently this condition must be regarded as typical 
of ethmoid anatomy. Occasionally unusual types of extension of cells 
are seen, which might be called anomalous, but most of them occur with 


such frequency that they may be classified as normal anatomic variations. 


The frequency with which normal variations occur may be revealed 
only by a careful examination of a large series of specimens from 
cadavers. Such a study, combined with a familiarity with the genetic 
and developmental history of the ethmoid area, leads to a clearer under- 
standing of the nature of the cells and their associated structures. 

\n investigation of available skulls in the Anatomic Laboratory of 
the University of Illinois College of Medicine was recently undertaken. 
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The study included examination of 100 adult specimens obtained from 
88 cadavers and serial sections of several fetal heads in various stages 
of development. In the examination of the adult heads an effort was 
made to: 

1. Group the various cells according to their areas of drainage in 
the nose. 


2. Classify the various types of intramural encroachment of cells. 


3. Classify types of extramural extension of cells. 


4. Determine the number of cells in each group and establish the 
average. 

5. Note the size and shape of the cells and their ostiums. 
6. Study intercellular communication. 
7. Study the arrangement and drainage of cells. 


8. Consider the clinical significance of the anatomic observations. 


ANATOMIC OBSERVATIONS 


1 


In 76 heads the examination was of one side only, while in 12 a bilateral study 
was carried out. In the latter series similarities in size, shape, number of cells in 
each group and general ground construction were observed on the two sides, but 
they were often at variance in the nature of the extension of cells. 

The heads examined had all been split in the midsagittal plane; the ethmoid 
cells were uncapped through the lamina papyracea, through the fovea ethmoidalis 
or wherever it was necessary to permit a thorough study. Extensive dissection was 
required, at times, to expose hidden cells and recesses Small, inconspicuous 
cavities were often uncovered in the pendulous portion of the middle turbinate or 
in the attic of the middle meatus, and thin, minute excavations were occasionally 
found on the nasal side of the superior or the supreme turbinate and in the attached 


portion of the middle turbinate. 
CLASSIFICATION 


Cells were classified into groups according to the location of their 


drainage ostiums : 
I. Middle meatus 
A. Infundibular cells 
1. Agger nasi cells 
2. Terminal (tip) cells 
3. Suprainfundibular cells 
4. Inferior cells 
B. Bullar cells 
1. Bullar cells 
2. Suprabullar cells 
II. Superior meatus 


A. Posterior cells 


III. Supreme meatus 


A. Postreme cells 
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Frontal cells draining into the frontal recess anterior to the uncinate 
process were omitted from this investigation (fig. 2). They are more 
frontal than ethmoid in character and have little in common with the cells 
of the other ethmoid groups. Certain of the so-called ethmofrontal cells 
were, however, included in the classification. These are cells which 
originate in the upper recesses of the middle meatus and are called 
suprainfundibular and suprabullar cells (fig. 3). They are often merely 
small buds, but they may expand to encroach on the frontal sinus. The 
ostium of the suprainfundibular cell lies above the point of fusion 
between the bullar lamella and the uncinate process. ‘This point marks 


the upper end of the hiatus semilunaris. Fifty-three such cells were 
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Fig. 2.—Drainage grooves of the ethmoid cells. The frontal cell in the specimen 
illustrated has its ostium in the frontal recess anterior to the uncinate process. 


observed in the 100 specimens, which was slightly more than the number 
of suprabullar cells, 46. 

The most constant infundibular cell is that which pneumatizes the 
agger nasi (fig. 3). This fact was recognized and utilized by both 
Mosher * and Halle * in their approach to the frontal sinus. Cells were 
observed in this area in 89 of the 100 specimens. In some instances 
the excavation was slight but nevertheless discernible, while in 12 
specimens 2 cells were present, each with its own area of drainage 
(fig. 4). 


3. Mosher, H. P.: A Method of Obliterating the Naso-Frontal Duct and 
Catheterizing the Frontal Sinus, Laryngoscope 21:946, 1911. 

4. Halle, M.: Die intranasalen Operationen bei eitrigen Erkrankungen der 
Nebenhohlen der Nase, Arch. f. Laryng. u. Rhin. 29:73, 1914 
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Fig. 3.—Lateral wall of the nose, showing a large excavation of the agger nasi 
and ce'ls from the upper recesses of the middle meatus (ethmofrontal cells) which 
invade the frontal area. The bulge in the floor of the frontal sinus (frontal bulla) 


is caused by an infundibular cell. 
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Fig. 4.—Ethmoid labyrinth exposed through the orbit, showing double excava- 
tions of the agger, 1 above the other. The posterior cells in the specimen 
illustrated are crowded upward by a large bullar cell which extends posteriorly to 


make contact with the sphenoid. 
8385 
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In 74 specimens the upper end of the infundibulum terminated 
blindly in a cell, and in 34 of these its continuation with the agger cell 
was observed. In a few instances the tip cell spread out fanlike and 
invaded not only the agger anteriorly but the bullar area posteriorly. In 
9 specimens the infundibulum continued upward to the frontal sinus 
(fig. 5). Cells lying low in the infundibulum were rare. In 6 specimens 
recesses in the depths of the infundibulum were noted. They were all 
near the maxillary ostium, and some drained into that opening. On the 
bullar side cells draining into the infundibulum were common and often 


multiple. 











Fig. 5.—Ethmoid labyrinth composed of 4 cells only. In the specimen illus 
trated a small frontal sinus drains into an infundibular cell. The lining mucosa 
of all cavities except the sphenoid sinus shows marked thickening. 


Bullar cells were the most constant of all the ethmoid groups, being 
represented in every specimen and ranging from 1 to 6 in each. 

Posterior cells, draining into the superior meatus, were present in 
96 specimens. In 1 of the 4 without such cells a large cavity with its 
ostium in the supreme meatus occupied the posterior area and excavated 


both the upper turbinates. In another specimen 2 such cells existed, 


while in the remaining 2, postreme as well as posterior cells were lacking. 
In the last 2 specimens the agenesis was bilateral, both being taken from 
1 skull (fig. 5). 

In 67 specimens a supreme turbinate was present, and 38 of these 
contained cells with ostiums in the supreme meatus. In each of 5 
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specimens 2 such cells were present, making a total of 43 postreme cells 


in the 100 specimens. 
ENCROACHMENT OF CELLS 


Ethmoid cells commonly expand to encroach on the domain of other 
groups of cells and extramurally to invade structures adjacent to the 
ethmoid capsule. 

In this study, specimens were not infrequently encountered which 
exhibited combined forms of encroachment, some so unusual in appear- 
ance that they might be regarded as rarities. Such specimens, however, 
are not as rare as one would expect. Similar types have been reported 
at various times in the past by Hajek,® Hartman,’ Killian,’ Torrigiana * 
and others abroad and by many in this country, including Shambaugh,® 
Mosher,’® Davis," Skillern *? and J. Parsons Schaeffer.’* One is led to 
believe from the reports of these writers that the apparently rare types 
occur periodically and are to a certain extent to be expected in any large 
series of specimens. 

Intramural Encroachment.—The most frequent form of encroach- 
ment of cells is invasion of the bullar area by the infundibular cells, 
and this occurred in some form or other in 47 specimens (fig. 6). Three 
distinct types are recognized. They are: (1) extension of the tip cell, 
(2) extension of a suprainfundibular cell and (3) occurrence of dis- 
tinct cells which are bullar in every respect except that they drain directly 
into the infundibular groove. Thirty-two specimens contained cells of 
the third type; 3 of these had 3 cells, and 7 had 2 cells, each. In 8 
specimens suprainfundibular cells (type 2) spread over to the bulla, and 
in 2 there was encroachment by the suprainfundibular and the tip cells 
combined. Tip cells invaded the bulla in 16 specimens, and in 4 of these 


5. Hajek, M.: Pathology and Treatment of the Inflammatory Diseases of the 
Nasal Accessory Sinuses, St. Louis, C. V. Mosby Company, 1926, vol. 1. 


6. Hartman, A.: Anatomy of the Frontal Sinus and Anterior Ethmoid Cells, 
Tr. Internat. Otol. Cong. 6:107, 1900. 

7. Killian, G.: The Accessory Sinuses of the Nose and Their Relations to 
Neighbouring Parts, Chicago, W. T. Keener & Co., 1904. 

8. Torrigiana, C. A.: Lo sviluppo delle cavita accessorie delle fosse nasali nel 
l’ uomo, Arch. ital. di anat. e di embriol. 12:153, 1914. 

9. Shambaugh, G. E.: Construction of Ethmoidal Labyrinth, Ann. Otol., Rhin. 
& Laryng. 16:771, 1907. 

10. Mosher, H. P.: The Applied Anatomy and the Intra-Nasal Surgery of the 
Ethmoidal Labyrinth, Tr. Am. Laryng. A. 34:25, 1912. 

11. Davis, W. B.: Nasal Accessory Sinus in Man, Philadelphia, W. B. Saunders 
Company, 1914. 

12. Skillern, R. H.: The Catarrhal and Suppurative Diseases of the Accessory 
Sinuses of the Nose, Philadelphia, J. B. Lippincott Company, 1913. 

13. Schaeffer, J. P.: The Nose, Paranasal Sinuses, Naso-Lacrimal Passage- 
ways, and Olfactory Organ in Man, Philadelphia, P. Blakiston’s Son & Co., 1920. 
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the cells were continuous with the agger excavations. One of the 4 
specimens had 2 such cells, 1 directly above the other. Invasion of the 
bulla occurred 3 times by unusually wide infundibular-frontal passage- 
ways. 

Bullar cells often spread over a wide terrain (figs. 4 and 7). They 
may extend forward to encroach on the infundibulum or backward to 
override the posterior cells. Anterior extension was observed in 6 
specimens, and in most of these infundibular cell growth was definitely 
inhibited (fig. 7.4). Various types of encroachment of the bullar cells 
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Fig. 6.—Invasion of the bullar area by infundibular and posterior cells. One 
posterior cell in the specimen illustrated has reached a point above and anterior 
to a bullar cell, where it makes contact with an infundibular cell and is in relation 
with the frontal sinus. 


on the posterior area were observed. In the 2 specimens lacking in 
posterior celis (fig. 5), the bulla was in contact with the sphenoid, and 
similar contact was made in some specimens at the expense of posterior 
cells, which were crowded medially to remain as thin cavities on the 
nasal side (figs. 7 B and 4). A common finding was a shallow posterior 
or postreme cell flattened between the sphenoid and the bulla. Occa- 
sionally an hourglass or a horseshoe effect was produced in a cavity such 
as this, which, although narrowed in the center, had been allowed to 
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expand above and below a large bullar cell (fig. 8). In 2 instances 


small posterior cells were seen both above and beneath the bullar exten- 
sion, which reached the sphenoid. In 2 specimens the bullar area was 
sufficiently wide in its anteroposterior dimension to override both the 
infundibular and the posterior area. In 4 specimens, bullar cells were 
pushed backward by infundibular cells, and they, in turn, crowded the 
posterior area (figs. 4 and 7 B), while in 3 specimens the crowding came 
from the opposite direction, the posterior cells pushing the bullar cells 
forward so that they overrode the infundibular groove (fig. 9). 





4 


; a} Frontal sinus, 
Lacrimal sac : a Ay 
' le” # Infundibular cells 


Infundibular cell 


Bullar cells ‘ 
ey 
Posterior cells {Pr 
H Y , 


fh 


ompartments) 
Maxillary ostium 





Fig. 7.—Wide expansion of bullar cells. A shows also a septum dividing 
the maxillary sinus into two compartments. In B, in spite of the expansion of 
bullar cells at the expense of both the infundibular and the posterior cells, an 
infundibular cell has expanded upward and laterally to pneumatize the supraorbital 
plate of the frontal bone. 


The total number of specimens showing encroachment of the bullar 
cells on the posterior labyrinth was 11, and that was exactiy the number 
of those showing the reverse. Often the invasion of the bulla was made 
by 1 low posterior cavity, but in some instances a preponderance of small 
cells pressed forward to inhibit the expansion of bullar cells. In a few 
specimens the arrangement of cells was such as to permit contact between 
infundibular and posterior cells (fig. 6). This contact may occur above 
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Fig. 8.—Hourglass effect produced by 2 communicating posterior cells which 
have expanded above and below a large bullar cavity. The small number of cells 
(4) which comprise the ethmoid labyrinth and the small frontal and maxillary 
sinuses also are of interest. The ethmoid infundibulum in the specimen illus- 
trated lies in a horizontal plane extending posteriorly to make contact with a 
posterior cell. The maxillary ostium is located in its anterior third. 
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Fig. 9.—Posterior cells pressing forward to crowd a bullar cell, which in turn 
extends forward to limit the growth of the infundibular cells. There is no frontal 
sinus in the specimen illustrated, merely a recess in the upper extremity of th¢ 
infundibulum (terminal cell). There is also only a slight excavation of the agg¢ 
nasi. 
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or below the bulla, and frequently appears in both areas, the bulla being 
practically surrounded by cells from other groups. 

In a few specimens definite counterencroachment was observed. In 
3 of these, low bullar cells overrode the infundibular area, while directly 
above were infundibular cells which extended posteriorly to invade the 
bulla. A similar condition involved the bullar and posterior cells in 5 
specimens, and in all of these the bullar cells occupied the higher level. 

Extramural Encroachment.—Ethmoid cells have a tendency to grow 
steadily in all directions until deterred by hard compact bone. Normally 
they extend laterally to the lamina papyracea, to become flattened against 
that plate, while above they are stopped by the fovea ethmoidalis. 
Between these bony walls, cells may pass to pneumatize the supraorbital 
plate of the frontal bone (fig. 7B). Such cells often extend forward to 
encroach on the lumen of the frontal sinus. In like manner ethmoid 
cells invade the infraorbital plate of the maxilla and other adjacent 
bones and sinuses. 


The present examination of 100 specimens disclosed nearly every 


possible form of extramural extension of cells. Ethmoid cells were 
found which had pneumatized the frontal, the maxillary and the sphenoid 
bone and encroached on the sinuses within these bones. Extension to 
the upper turbinates, including the middle, was a common finding, and 
occasionally frontal or posterior cells passed through the nasal septum 
to invade the structures on the other side. In isolated instances cells 
were found in the crista galli, and in many specimens the upper portion 
of the uncinate process was undermined by an excavation of the agger 
nasi. 

The frontal sinus may be encroached on by cells from any of the 
anterior groups. When the invasion is such as to form a bulge in the 
floor of the sinus it is known as a frontal bulla (fig. 3). This condition 
was found in 10 of the specimens examined, caused by frontal recess 
cells in 2 instances, suprainfundibular cells in 2, a combination of these 
two types in 1, tip cells in 3, a bullar cell in 1 and extensive pneumatiza- 
tion of the agger nasiin 1. Cells invading the lumen of the frontal sinus 
usually originate in the frontal recess but may be infundibular or bullar 
in origin. 

In 1 specimen a cell originating in the recess invaded the lumen of 
the frontal sinus and extended laterally and posteriorly to pneumatize 
the supraorbital plate almost completely. 

Supraorbital expansion of cells was present in 15 specimens. Mul- 
tiple cells were involved frequently, although unicellular extension, 
particularly of bullar origin, was a common finding. Of the 15, the 
encroachment originated in the frontal recess in 1, in the suprainfun- 
dibular region in 1, in the bulla in 4 and in the suprabullar region in 4; 





892 ARCHIVES OF OTOLARYNGOLOGY 


in the remaining 5 the encroaching cells were combinations of those from 
different groups, including posterior cells in 2. 

Below the orbit, cells invaded the orbital plate of the maxilla, the 
lumen of the antrum and the pyterygomaxillary fossa. This form of 
extension was present in 11 specimens, being of posterior origin in 6, 
bullar in 2 and infundibular in 2, while in 1 specimen a group of 4 cells, 
3 posterior and 1 postreme, had invaded the maxilla and the sphenoid 
(fig. 10). 

Invasion of the sphenoid bone and sinus occurred in 9 specimens, 
in 5 by posterior and in 4 by postreme cells. In 2, postreme cells pneu- 
matized the lesser wing of the sphenoid, and in 1 of these the optic canal 
was brought into distinct relief in the wall of the sinus. Each of 2 
specimens showed a large cell which extended posteriorly to form the 
anterior boundary of the sella turcica. In another instance 3 small 
posterior cells occupied a position above that of a small sphenoid. In 1 
specimen a large postreme cell completely overrode a small sphenoid 
sinus, extending somewhat posterior to it and medially to penetrate the 


nasal septum and impinge on the structures of the other side (fig. 10 A). 


In 4 other specimens medial extension to the opposite side was 
observed, and in each of these, large posterior cells from one side 
encroached on the sphenoid of the opposite side. 

Conchal Cells—The posterior and the supreme turbinate were 
regularly shelled out by cells. As stated previously, the supreme tur- 
binate was present in 67 specimens, and in 38 of these cells were present 
which drained into the supreme meatus. These figures closely resemble 
those of Schaeffer,’* who found the supreme turbinate in 60 per cent 
of specimens and cells draining into the supreme meatus in 75 per cent 
of these. Thin posterior cells were frequently present in the upper 
attached portion of the middle turbinate, and these usually extended 
forward to the anterior edge. Occasionally this area was divided into 
compartments, each having a separate ostium of drainage in the superior 
meatus. In individual specimens these thin cells continued down to 
expand the pendulous portion of the turbinate, and in others separate 
cells were present in both the upper and the lower area. A determina- 
tion of the frequency of cells in the pendulous portion of the middle 
turbinate was impossible in the present study owing to the absence of 
the turbinate in many of the specimens examined. Conchal cells were, 
however, uncovered in the course of the dissection in 7 specimens. One 
specimen was multicellular, containing 2 bullar and 1 posterior cell 
(fig. 11). The posterior cell drained directly into the superior meatus, 
while the bullar cells communicated with other cells which drained 


through the normal bullar ostium. 
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Invasion of the Ethmoid Cells by Other Structures —Encroach- 
ment on the ethmoid cells by other sinuses is uncommon, no doubt 


because these cells appear early and grow rapidly compared with the 
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Fig. 10.—Lateral extension of posterior cells to invade the maxillary and the 
sphenoid area. One cell in the specimen illustrated has grown into the lumen of 
the antrum, while a postreme cell has expanded posteriorly to limit the growth 
of the sphenoid sinus. 
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Fig. 10 A.—Large postreme cell overriding a small sphenoid sinus and extending 
medially through the septum to impinge on the structures of the opposite side. 
The drainage of the posterior cells, 2 of which are located in the pendulous portion 
ot the middle turbinate, also is illustrated. 


other cavities, as well as because the normal direction of growth of the 
frontal, maxillary and sphenoid sinuses is away from the ethmoid field. 
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Contiguous bony structures do, however, on occasions, narrow the 
ethmoid field and prevent extensive expansion of cells. In a few 
instances the antral roof produced an upward bulge in the floor of 
the posterior area, and there were isolated examples of anterior pro- 
trusion of the sphenoid. One specimen showed a recess in the sphenoid 
sinus in the outer inferior angle, which extended forward into the 
posterior field 1 cm. The floor of the frontal sinus may be low and 
extend posteriorly to occupy space which in other specimens is taken 
up by infundibular cells. These are not common findings, and the 
ethmoid cavities are more apt to encroach on other structures than to 


be encroached on. 
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Fig. 11.—Multiple conchal cells. Three cells were found in the pendulous 
portion of the middle turbinate, 2 communicating with bullar cells, which drained 
through the bullar ostium into the middle meatus, and 1 posterior cell, which 
drained into the superior meatus. 


NUMBER OF CELLS 


Ethmoid labyrinths vary considerably as to the number and size of 
the cells comprising them. In the present series the count ranged from 
4 to 17 cells per specimen, with an average of 9. The total number of 
cells in the entire group exclusive of those draining into the frontal 
recess was 901. Of these, 263 were infundibular, 278 bullar and 360 
posterior. A composite specimen made from the entire group would 
closely approximate that which is generally regarded as normal, 1. e., 
3 cells to each area. Such an exact arrangement of cells is scarcely ever 
encountered, and there was no specimen of this type in the grou 
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examined. The following tabulation shows the distribution of cells in 
the 100 specimens : 
No of Ce No. of Specimens 


[ 


Group | 


Group II 


— 
— 
— 


Group III 


Jt te Who 


NI 


It should be noted that the specimens have been placed in three 
groups: those containing few (4 to 6) cells, those with large numbers 
(12 to 17) and those containing from 7 to 11 cells each, which composed 
the central group. Those in the central bracket are by far the most 
numerous, comprising 72 specimens, and the number of specimens 
included varies little between the subdivisions of this group. There 
is, however, a pronounced difference in number between the last sub- 
division of the first group (those containing 6 cells) and the first 
subdivision of the central group (7 cells) and between the last subdi- 
vision of the central group (11 cells) and the first subdivision of the 


last group (12 cells). 


Infundibular Cells—Two hundred and sixty-three cells drained into 
the ethmoid infundibulum, ranging from 1 to 7 per specimen. 


No. of Cells No. of Pp cimens 


yA 
26 
30 


14 


Specimens with many infundibular cells were rare, those containing 


3 cells or less being preponderant. 


Bullar Cells—Bullar and suprabullar cells totaled 278, and the range 


was between 1 and 6 per specimen. 


No. of Cells No. of Specimens 
14 
37 
20 
19 
6 


{ 
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From 1 to 4 bullar cells per specimen was the expected finding and 
occurred in 90 per cent of the specimens. 

Posterior Cells——Cells draining into the superior and the supreme 
meatus numbered 360, and the range was from 0 to 9-cells per specimen. 


No. of Cells No. of Specimens 
o .. TT 2 
18 
30 
21 
14 
9 
? 


l 


Posterior cells were the most variable in number of any of the groups. 
Ninety-two in the series contained from 2 to 6 cells each. Two (a 
bilateral finding) had no posterior labyrinth, while 1 specimen, with a 
total of 16 ethmoid cells, had 8 cells draining into the superior meatus 
and 1 into the supreme. Since the ethmoid field in this specimen was 


of normal size, the cells were naturally smaller than usual. This may 


be expected in specimens with large numbers of cells, yet 1 specimen 
contained 17 cells, 12 anterior and 5 posterior, none of which were 
unusually small. In this specimen all available space was utilized, there 
being 3 cells in the pendulous portion of the middle turbinate, with 
extensive excavation of the supreme and the superior turbinate. 


ARRANGEMENT AND DRAINAGE OF CELLS 


The ethmoid capsule in the horizontal plane is somewhat pyramidal, 
with the apex anterior and the ethmosphenoid wall serving as a base. 
Narrow in the infundibular area, averaging 8 mm., it widens at the bulla 
and is widest in the posterior area, 15 mm. The anterior cells usually 
extend laterally through the entire width, while there are commonly two 
and occasionally three layers of cells in the posterior labyrinth. The 
multilayered specimens are best studied through the roof and the others 
through the orbit. Removal of the fovea ethmoidalis reveals the cells 
and their ostiums of drainage. In the multilayered specimens thin cells 
are encountered on the nasal side which pneumatize the upper turbinates, ' 
including the attached portion of the middle turbinate. Lateral to the 
thin cells are 1 or 2 cavities with ostiums in the floor directly above the 
superior meatus. Finally, there is the most lateral layer, the cells 
of which drain into the superior or the supreme meatus either directly 
or indirectly by communication with the cavities of one of the other 
layers. 

Cells on the orbital side often communicate freely with thin turbinal 
excavations, and not infrequently the passageway is encroached on by 
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cells of the middle layer. In this manner, as stated previously, a horse- 
shoe-like appearance may be effected by the 2 cells and the narrow 
passageway between. 

Bullar cells never appear in layers except when there is an inner 
layer of suprabullar cells. There are often two or more tiers, however, 
and the drainage may be transcellular or through separate ostiums in 
the normal drainage groove. When bullar cells communicate with each 
other it is generally through a wide opening, which is often nearly 
as large as the cavities themselves. For this reason, a bullar group 
frequently gives the impression of being 1 large cell containing various 
partial septums, which divide the cavity into compartments. Drainage of 
these cells may be through a single large ostium or through two or three 
openings in the same groove. The normal bullar ostium, or groove, is 


a large crescentic opening, which lies superior, posterior and parallel to 


the hiatus semilunaris. Its resemblance to the hiatus is marked, and 
because of this it has been designated, by Gruenwald, the superior hiatus 
semilunaris. Rarely does a bullar cell open outside this groove. 
Intundibular cells often have no definite ostiums but open directly 
into the infundibular groove through a wide space and drain into the 
nose through the hiatus semilunaris. Included in this class are the agger 
ceils, the terminal cells and those located on the bullar side of the groove. 
The wide type of opening is especially characteristic of the excavation 
of the agger nasi, which in only 7 of 101 cells had a normal- 


appearing ostium. In the others, a wide passageway connected the 


i L 


infundibulum with the agger, and one is led to believe that, in most 


instances at least, the agger cavity is merely a continuation of the infun- 

dibular groove. Suprainfundibular cells usually drain through sm: 

round ostiums. In certain instances these cells are merely 

excavations in the apex of the middle meatus, and 

through comparatively wide spaces. In similar fashion rudimentary 
ontal cells drain into the frontal recess. Mature frontal cells 
passageway for drainage similar to that of the frontal 

communicates with the nose through either a single ostiun 

with proximal and distal ostiums (figs. 2 and 11). 

The ostiums of the posterior cells may be found in alm 

the superior meatus, but the most constant location 


iL 


anterior recess of this space. Here is usually found 
pr‘ tected 
groove may 
may be simply 
or, but t 
eatus. In 


the posterior ; 


ngs, and occasionally, n 
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Drainage through a groove is characteristic of ethmoid anatomy 
(fig. 2). Grooves appear at intervals, running diagonally backward 
and downward across the medial wall of the ethmoid bone. A specimen 
is often encountered with four such grooves, parallel and dividing the 
ethmoid capsule into fairly equal portions. These grooves and most 
of the single ostiums are not discernible in the undissected specimen and 


may be observed only after removal of the soft structures which cover 


them. Removal of the pendulous portion of the middle turbinate exposes 
the ethmoid infundibulum and the bullar ostium, and in like manner 
dissection of the overhanging medial walls of the upper ethmoid 
turbinates reveals the drainage grooves of the posterior labyrinth. 


CLINICAL SIGNIFICANCE OF THE ANATOMIC OBSERVATIONS 

The bony plates which segregate the ethmoid cells into groups tend to 
prevent a spread of infection from one group to another. An individual 
cell may be isolated from the other cells of a group when there is no 
existing communication between it and the other cells and when its 
ostium of drainage is located at some distance from the ostiums of the 
other cells. For this reason certain posterior cells, for example, may 
be free of infection while other cells, draining into the superior meatus 
but at a different point, may be involved. The reverse may be true in 
that all cavities having a common drainage groove are similarly involved 
in an infective process. Because of this, it is most unlikely that a 
maxillary sinus may be infected without involvement of the infundibular 
cells, and it seems that it would be unusual also if an infection were 
harbored in the ethmoid infundibulum for any time which did not extend 
to the lining of the antrum. In like manner a frontal sinus which drains 
into the infundibulum may be the first to be involved in an infection 
which includes all three areas. The frontal sinus is less likely to be 
infected as a result of extension from the antrum, although cases of 
frontal sinusitis which followed maxillary sinusitus of dental origin have 
been observed. This mode of extension is no more unlikely than the 
usual one, by which infection of the frontal sinus results from the spread 
of acute nasal infection. 

The gross appearance of the lining membranes of the sinuses in 
specimens taken from cadavers not infrequently indicates that a disease 
process has involved 1 or more cavities (fig. 5). In some specimens all 
cavities, including the sphenoid and the posterior ethmoid sinuses, 
showed evidence of having been infected, and in a few others hemor- 
rhagic membranes indicated recent involvement. In 18 of the 100 
specimens examined the antral mucosa was thickened, and in most of 
these a similar condition was noticeable in the ethmoid infundibulum 
In the majority of the 18 there was pathologic narrowing of the hiatus 
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semilunaris, which in some specimens reached complete occlusion. In 
others the hiatus was partially occluded, the uncinate wall being adherent 
to the bulla. In these specimens the ostium maxillare also was involved 
in varying degrees. In 1 specimen the sinus ostium was completely 
obliterated, and the antrum and ethmoid infundibulum were extensively 
involved. In a few specimens the adjacent membranes of the infun- 
dibulum in its anterior two thirds were adherent to each other, which 
resulted in complete blockage of the agger nasi and other upper infun- 
dibular cells but interfered in no way with drainage from the maxillary 
sinus. 

Infection of the agger cell should not be overlooked as a possible 
clinical entity. The cavity is sizable, occurs in most cases and is closely 
related to the lacrimal sac. It should be investigated in the consideration 
of sinal infection with ocular manifestations. 

Likewise the supraorbital cell should receive clinical consideration. 
Infections in this area, like those of the frontal cells, simulate frontal 
sinusitis and may be recognized only by careful roentgen investigation. 
Chey are, however, amenable to treatment by irrigation, since the cells 
have, as a rule, large accessible ostiums, which open into the middle 
meatus. 

Bullar cells are not always included in infections involving the other 
anterior cavities. In examination of the specimens the bullar membranes 
often appeared grossly normal while the membranes of the antrum and 
infundibulum were thickened. The bullar ostium, somewhat removed 
from the hiatus semilunaris, may escape many of the infections involving 
the cavities draining into the infundibulum (fig. 2). At times, also, an 
independent infection may exist in the bullar cells; yet this is unlikely, 
because pus draining from the bullar ostium is certain to find its way 
into the hiatus semilunaris and thence to the antrum and the infundibular 
cells. 


Because it lies directly below the attachment of the middle turbinate, 


the bullar ostium must necessarily be influenced by the condition of 


1 
| 


that structure. Shrinkage of the turbinate may have little influence on 
the drainage of bullar cells, yet such a procedure tends to relieve 
blockage of the hiatus semilunaris. Infracture of the turbinate should 
in most instances unblock the bullar ostium, and it is advocated that for 
persistent acute, subacute, recurring or chronic disease this procedure 
be tried before the institution of more radical measures. 

Irrigation of ethmoid cells is a procedure seldom mentioned, yet it 
should be included in the all too meager list of available therapeutic 
measures. Its technic is simplified by the fairly constant location of the 


grooves into which most of the cells drain. 
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The infundibulum may be flushed through the hiatus semilunaris, 
and this should produce satisfactory lavage of the cells draining into that 
groove, most of which have wide outlets. The institution of this pro- 
cedure presupposes, of course, an infected maxillary sinus, and it should 
be carried out at the time of the antral irrigation. 

The bullar ostium is often visible at rhinoscopic examination. It is 
accessible in most cases and may be engaged with a small-tipped cannula. 

The posterior drainage groove, which accommodates the ostiums of 
a majority of the posterior cells, may be reached readily in the anterior 
superior recess of the superior meatus. 


SUMMARY 


The ground lamellas of the upper turbinates, the middle, the superior 
and the supreme, and the secondary turbinates, the uncinate process and 
the ethmoid bulla, pass laterally through the ethmoid mass to the orbit, 
separating the ethmoid cells into groups. Although these plates act 
as barriers to prevent intermingling of cells, they have little control over 
the expansion of cells, and commonly cells from one group invade the 
territory of another. Invading cells, however, retain their original 
classification, which is based on the location of their drainage ostiums 
in the nose. 

Ethmoid cells tend to expand in all directions until stopped by hard 
compact bone and often extend beyond the ethmoid field to adjacent 
structures, even at times passing through the nasal septum to project 
onto the structures of the other side. Cells commonly shell out the 
superior, the supreme and the attached portion of the middle turbinate 
and not infrequently grow into the pendulous portion of the middle 


turbinate ; the turbinate may be rendered bulky by 2 or 3 such cells. 


Commonly, also, cells invade the frontal, the maxillary and the sphenoid 


bone. In an examination of 100 specimens from cadavers, almost every 
form of encroachment of cells, both intramural and extramural, was 
observed, and it was possible to determine the frequency with which 
the various types of encroachment occurred. 

Ethmoid cells are extremely variable in size, shape, arrangement 
and numerical representation in the different groups. In the 100 
specimens studied there were 901 cells, 263 being infundibular, 278 
bullar and 360 posterior. The count ranged from 4 to 17 cells per 
specimen, with an average of 9. A large majority, 72 specimens, con- 
tained from 7 to 11 cells each. More or less than that may be regarded 
as unusual. 

A supreme turbinate was present in 67 specimens, and 38 of thes 
had cells which drained into the supreme meatus. Five of the 38 


specimens had 2 postreme cells each. 
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Ethmoid cells commonly drain into grooves. These form fairly 
parallel lines along the face of the upper lateral nasal wall. They are 
the hiatus semilunaris and the bullar ostium (superior hiatus) in the 
middle meatus, the posterior groove in the superior meatus and the 
postreme groove in the supreme meatus. One groove may accommodate 
the ostiums of several cells or may be the wide drainage space of 1 
cavity. 

Occasionally the ostiums of cells are located outside the normal 
drainage groove, and this tends to isolate these cells from the others 
of a group. Cells draining into a common area should be similarly 
involved in an infective process. It is for this reason that the maxillary 
sinus, the infundibular cells and occasionally the frontal sinus are 
simultaneously infected. For the same reason bullar cells, which have 
a separate drainage ostium, often escape an infection involving all the 
other anterior cavities. 

The bullar ostium, located high in the middle meatus, just below the 
attachment of the middle turbinate, should be less influenced by 
shrinkage of that structure than the cavities draining through the hiatus 
semilunaris. The bullar ostium may, however, be successfully unblocked 
by infracture of the middle turbinate, the point of fracture being just 
above the bullar opening. A similar result may be obtained by oblitera- 
tion of conchal cells, the bulk of which often block not only the bullar 
cells but the other anterior cavities as well. 


The gross appearance of the lining membranes of the sinuses in 


specimens taken from cadavers not infrequently indicates that a disease 
process has involved one or more cavities. In 18 of the 100 specimens 
examined the antral mucosa was thickened, and in most of these a similar 
condition was noticeable in the ethmoid infundibulum. In the majority 
there was pathologic narrowing of the hiatus semilunaris, which in 
some specimens reached complete occlusion. In others the hiatus was 
partially occluded, the uncinate wall being adherent to the bulla. In 
these specimens the ostium maxillare also was involved in varying 
degrees. 

Infection of the agger cell should not be overlooked as a possible 
clinical entity. The cavity should be investigated in the consideration 
of sinal infection with orbital manifestations. 

Likewise the supraorbital cell should receive clinical consideration. 
Infections in this area, like those of the frontal cells, simulate frontal 
sinusitis and may be recognized only by careful roentgen investigation. 
Chey are, however, amenable to treatment by irrigation, since the cells 
ave, as a rule, large accessible ostiums, which open into the middle 


meatus. 
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[rrigation of ethmoid cells is a procedure seldom mentioned, yet it 
should be included in the all too meager list of available therapeutic 
measures. Its technic is simplified by the fairly constant location of 
the grooves into which most of the cells drain. 

The infundibulum may be flushed through the hiatus semilunaris, 
and this should produce satisfactory lavage of the cells draining into 
that groove, most of which have wide outlets. The institution of this 
procedure presupposes, of course, an infected maxillary sinus, and it 
should be carried out at the time of the antral irrigation. 

The bullar ostium is often visible at rhinoscopic examination. It 
is accessible in most cases and may be engaged with a small-tipped 
cannula. 

The posterior drainage groove, which accommodates the ostiums of 


a majority of the posterior cells, may readily be reached in the anterior 


superior recess of the superior meatus. 





RESEARCH IN AUDITION: THE NEXT STEPS 


EXPERIMENTAL FINDINGS AND THEIR 
CLINICAL ASPECTS 


WALTER HUGHSON, M.D. 
AND 
EVA THOMPSON, A.B. 
ABINGTON, PA. 

Every physiologic investigative program must be outlined with some 
thought of its eventual practical application. Certainly this is true in 
any of the sciences allied to the field of medicine or at least to the 
advancement of physical well-being. For eight years a group of specially 
equipped investigators and many others have concerned themselves, 
however productively, with an intensive series of researches designed 
to clarify the problem of human audition. It is true that the experi- 
mental medium may have been far removed from man in its phylo- 
genetic status, but the end organs in each experimental animal served 
to bring the subject in touch with the world of sound. Analysis and 
interpretation were not the primary concern. No matter what may 
have been the standard of measurement—cochlear potentials, action 
currents, conditioned responses or muscular reflexes—frequency and 
intensity have been and still are the stimuli from the combination of 
which response is calibrated. 

At the moment there is no necessity to review the research which 
has prompted this symposium. Each investigator, with the means and 
method available to his own technic, has sought some practical and final 
solution of this problem, which is made doubly difficult by the extraor- 
dinary complexity of the phenomenon of hearing. From the clinical 
standpoint these investigators are not primarily concerned with response 
to tones of specific frequency and intensity, which can be only a crude 
indication of the adequacy of human audition. However, these factors 
must and do form the basis for the appreciation of musical combinations 
of tone and the ability to communicate through speech and hearing with 
one’s fellows. Electrical response, conditioned reflex or muscular reflex 
will never give the final answer to the problem of human hearing. 

It must be understood that in the present phase of the subject the 
experimental aspect is considered of paramount importance. Whether 
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any part or the whole of years of effort may have ultimate clinical 
significance is relatively a matter of chance. No research can be so 
designed as to solve completely a problem so complex as that of audi- 
tion. Were the task simple there would be no occasion for so many 
laboratories, represented by so many distinguished scientists—no reason 
for the years of effort spent in investigation of the normal physiology 
of hearing. 

What is meant by experimental findings and their clinical aspects? 
Is the otologist concerned with normal hearing? Is he concerned with 
anything but the alleviation and prevention of deafness by routines of 
doubtful importance? The means at hand for his efforts are those 
derived from another generation, and that a foreign one with no basis 
of modern scientific investigation. 

Gross infections and the unhappy sequelae of radical mastoidectomy 
are definitely the concern and responsibility of the practicing otolaryngol- 
ogist. The prevention of infection of the upper part of the respiratory 
tract and the control of infection in foci such as tonsils, teeth and 
sinuses are matters of routine concern for the clinician. In discussion 
of research in audition emphasis cannot be laid on these gross and pre- 
ventable pathologic conditions. 

A high percentage of patients presenting a loss of hearing so exten- 


sive as to constitute a serious disability have been treated to no possible 


purpose by routine methods. Many patients receive such treatment for 


years, although they show no sign of gross infection, cannot be the 
victims of otosclerosis and have not true familial deafness. This group 
offers the problems for the next steps in clinical research in audition. 

Much has already been accomplished experimentally which will be 
of assistance in the diagnosis and treatment of deafness. Naturally 
this analysis must be inaugurated by an appraisal of the effect of 
myringotomy and of data on the function of the structures of the 
middle ear. 

MEMBRANA TYMPANI 

Early in the study of audition, by measuring changes in electrical 
potential it was discovered that incision of the membrane had little if 
any effect on acuity of hearing.’ Later studies, of specifically localized 
incisions, indicated that various segments of the drum have special! 
importance in the amplification of the sound wave.? Thirty-five 
myringotomies, performed for a special purpose in patients with impaired 
hearing, indicated that incision alone may affect hearing either favorably 

1. Hughson, W., and Crowe, S. J.: Experimental Investigation of the 
Physiology of the Ear, Acta oto-laryng. 18:291-339, 1933 

2. Bordley, J. E., and Hardy, M.: Effect of Lesions of the Tympanic 
Membrane on the Hearing Acuity: Observations on Experimental Animals and 
on Man, Arch. Otolaryng. 26:649-657 (Dec.) 1937. 
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or adversely. The incisions were all made as nearly as possible in an 
identical location in the membrane and in the majority of the patients no 
gross pathologic condition was present. Eighty per cent showed impair- 
ment, which averaged approximately 5 to 10 decibels. Twenty per cent 
showed definite improvement. The standard error was 2.48 per cent 
before myringotomy and 2.78 per cent while the drum remained open, a 
relatively insignificant factor. If the membrane is relatively so unim- 
portant in the absence of gross retraction or adhesion, resort must next 
be had, for the explanation of impairment of hearing, to the structures 
of the middle ear. An analysis, therefore, of the function of the ossicles 
and the intrinsic muscles and their relation to hearing follows. 


MIDDLE EAR 


The function of the ossicles alone needs no particular elaboration. 
For normal hearing their function is undoubtedly specific. No system 
of leverage could be more ideally designed. Unfortunately the middle 
ear is subjected almost constantly to the assault of acute, subacute or 
chronic infection. The moment one of these pathologic states develops, 
this intricate structure is deranged and the result is interference with 
the normal function of a delicate physical mechanism, plus the irritative 
effect of infection on the intrinsic muscles of the ear. 

Whether the tensor tympani and the stapedius muscle tune the ear 
by tension on the membrana tympani or whether their function is to 
protect the structures of the inner ear, as they undoubtedly do, they 
are sensitive to subacute or chronic infection of the middle ear. The 
symptoms of conductive deafness are not necessarily due to gross 


involvement of the cavity of the middle ear or to fixation of the foot- 


plate of the stapes, for chronic spastic contraction of, or tension exerted 


on, the muscles often produces an analogous audiogram. The protective 
factor * of such contraction and its converse, increased susceptibility to 
acoustic trauma resulting from division of the tendons of the muscle, 
also have been demonstrated experimentally. With refinement in sur- 
gical technic the knowledge of the true function of the intrinsic muscles 
of the ear may prove of definite value in otologic practice. 

The pressure in the middle ear, supposed changes in which (the 
clinical otologist’s real raison d’étre) have been the basis for an untold 
number of dilations and inflations of the eustachian tube, rather curiously 
has escaped the attention of investigators in this field. It has, however, 
been shown experimentally * that considerable changes are necessary 
before hearing is materially affected, at least in normal ears. 

3. Hughson, W., and Witting, E. G.: An Objective Study of Auditory Fatigue, 
Acta oto-laryng. 21:457-486, 1935 

4. Thompson, E.: Howe, A. H., and Hughson, W. Middle Ear Pressu 
and Auditory Acuity, Am. J. Physiol. 110:312-319, 1934 
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INNER EAR 

An appraisal of research on the inner ear reveals little of real 
clinical significance. From the practical standpoint theories of hearing 
are of minor importance, and the final word has yet to be said on 
localization. Interpretation of experimental findings is too flexible to 
permit any final expression of fact, and certainly this will remain so 
until some uniform system of analyzing the results of diversified 
experimental technic is established. No clinical material is as yet 
available on this interesting problem. 

Studies of bone conduction ®° have indicated rather clearly that this 
route of acoustic stimuli to the receptor mechanism may be a factor 
in modifying auditory response, regardless of the integrity of the end 
organ. This statement is based on the probability that the ossicular 
chain probably plays a major role in the conduction of sound waves 
by bone. 

On the other hand, studies of auditory fatigue * have made available 
to the otologist a diagnostic point of definite importance. It has been 
thoroughly established that all normal ears fatigue when exposed to 
sounds of high intensity. When the measure of fatigue is derived from 
actual audiometric thresholds it is found that perception of frequencies 
below the fatiguing tone is not affected. Fatigue is manifested only in 
perception of sounds at the level of the stimulating frequency and of 
those above it in the audiometric scale. Intensities of 80 to 90 decibels 
above threshold can be used as a routine and audiograms made imme- 
diately before and after the period of fatigue. An ear with true con- 
ductive deafness will not fatigue, while one with perceptive deafness will. 

The response of an impaired inner ear to stimuli of high intensity, 
which Lorente de No* explained by spread and successive neural 
response, forms the basis of a valuable diagnostic procedure, the “loud- 
ness balance test,” described by Fowler * and by Steinberg and Gardner,* 
which makes use of discrepancies in the hearing level of the two ears. 
When the impairment is truly conductive, estimations of loudness, 
regardless of intensity, always remain separated to the same extent as 
at threshold. When the inner ear is at fault, perception of stimuli of high 
intensity is identical in the two ears, even though there may have been 
a disparity of 30 or 40 decibels at threshold. 


5. Hughson, W.; Thompson, E., and Witting, E. G.: An Experimental Study 
of Bone Conduction, Ann. Otol., Rhin. & Laryng. 45:844-859, 1936. 

6. Lorente de No, R.: Function of Central Acoustic Nuclei Examined by 
Means of Acoustic Reflexes, Laryngoscope 45:573-595, 1935. 

7. Fowler, E. P.: The Use of Threshold and Louder Sounds in Clinical 
Diagnosis and Prescribing of Hearing Aids: New Methods for Accuratel) 
Determining Threshold for Bone Conduction and for Measuring Tinnitus and Its 
Effects on Obstructive and Neural Deafness, Laryngoscope 48:572-588, 1938. 

8. Steinberg, J. C., and Gardner, M. B.: The Dependence of Hearing Impair- 
ment on Sound Intensity, J. Acoust. Soc. America 9:11-23, 1937. 
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At this point emphasis should be placed on the importance of any 
experimental data which contribute to the accuracy and thoroughness 
of diagnosis. 

CENTRAL PATHWAYS 


Though many experiments have been made on the central pathways 


of audition, such as ablation of various nuclei and cortical extirpation, 


much is still to be done to make possible an evaluation of the importance 
of binaural hearing. Does complete unilateral degeneration of the 
peripheral neural mechanism and subsequent central degeneration, to 
whatever level, impair the acuity of the unaffected ear? When dis- 
parities in perception of individual frequencies exist in the two ears 
the total hearing is probably represented by the lowest threshold for 
each frequency, in whichever ear it occurs. Difficulty in orientation 
occasioned by complete unilateral nerve deafness, whether the normal 
ear is directed toward the source of sound or not, is well known clinically. 

Experimental analysis of these problems, with ultimate complete 
understanding of the relative importance of the various central path- 
ways and, possibly, demonstration of cortical representation of auditory 
frequency, will do much to clarify the clinical conception and make 
possible appreciation of impaired hearing. 


CONSTITUTIONAL STATUS AND ITS EFFECT ON HEARING 

In view of the considerable percentage of human deafness which 
appears without central lesion or obvious infection or other pathologic 
condition in the middle ear, it may reasonably be assumed that some 
remote cause, such as inadequate circulation in the end organ, is the 
basis of the impairment.* Although clinical studies of deafness for 
high tones have been carried out with extreme precision,’ the circula- 
tory impairment probably responsible for the condition has not been 
demonstrated satisfactorily. In addition to organic disease of the 
auditory blood vessels, changes in blood pressure or actual pressure levels 
might affect the auditory end organ either favorably or adversely. In 
a series of 285 patients with impaired hearing, measurements of systolic 
blood pressure in the several decades were found to be as follows: 
Decade 
Sex 
High 
Low.. ] ] 4 l 
(\verage 102 113 125 112 ] ll 122 120 144 140 

When cases of frank hypertension were excluded the average 
systolic pressure for the entire group was found to be 117 mm. of 
mercury in the first five decades, 118 for men and 115 for women. 
These figures conform fairly well to generally accepted normal pressures 
9. Crowe, S. J.: Guild, S. R., and Polvogt, L. M.: 
Pathology of High-Tone Deafness, Bull. Johns Hopkins Hosp 
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for these ages, but it must be borne in mind that the majority of the 
patients at some time had had infectious disease which might well have 
affected the circulatory apparatus in some way. At any rate, the general 
impression derived from a study of the figures is that low rather than 
high pressures predominate and that, except when deafness is directly 
associated with arteriosclerotic hypertensive disease, low normal pressure 
or hypotension is frequently associated with impaired hearing. Figure 1 
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Fig. 1—Composite audiogram and record of the blood pressure and the pulse 
rate of a young adult with normal hearing after the oral administration of 10 mg. 
of benzedrine sulfate. A 10 to 15 decibel improvement in hearing occurred for all 
frequencies except 4096 cycles at the height of the change in systolic pressure. 

To avoid confusion, in this and all subsequent charts the initial level of hearing 
for the different frequencies is not indicated. Variation or actual change in 
level from the control recording is indicated in the arbitrary scale of 10 decibels 
per block. Impairment is indicated by a lowering in the level of the charted 


line. 


is a composite audiogram and record of the blood pressure and the pulse 
rate through eight hours of a man in the third decade with normal 
hearing. Changes in the blood pressure and the pulse rate were effected 
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by oral administration of 10 mg. of benzedrine sulfate immediately 
before the initial recording. It is evident that at the point of maximum 
systolic pressure there appeared an increase in the hearing level of from 
10 to 15 decibels for all frequencies except 4096 cycles. All observa- 
tions were made with the subject at complete rest. Experimental studies 
of the acute and chronic effect of changes in the blood pressure will 
doubtless furnish information of considerable clinical significance. 


PRESSURE OF THE CEREBROSPINAL FLUID 


It has been shown experimentally *° that changes in the pressure of 


the cerebrospinal fluid are followed directly by changes in intracochlear 


pressure and that these changes are reflected in the electric potentials 


set up in the ear by acoustic stimulation. When the pressure is reduced 


Fig. 2—Cochlear aqueduct, showing a loosely woven meshwork of arachnoid 
membrane. In this section is a considerable amount of blood in the aqueduct, which 
has entered the scala tympani from the subarachnoid space 


the response is definitely impaired; when the pressure is increased to 
physiologic limits or beyond the response is either unaffected or 
improved. 

Further studies of this phenomenon have been carried out on a large 
series of experimental animals (cats), different procedures being used 
to modify the pressure of the cerebrospinal fluid. In the earlier experi- 
ments intravenous injections of hypertonic solutions of sodium chloride 
were used to reduce the pressure of the cerebrospinal fluid. This pro- 
cedure was open to the reasonable criticism that the auditory end organ 
might be directly affected by the highly concentrated salt solution. How- 


10. Hughson, W.: A Note on the Relationship of Cerebrospinal and Intra- 
labyrinthine Pressures, Am. J. Physiol. 101:396-407, 1932 
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ever, the use of such solutions clinically has failed to produce any toxic 
effect ; indeed ingestion or intravenous injection of hypertonic solutions 
in proper amount, 0.5 Gm. per kilogram of body weight, tended to 
sharpen rather than to depress cortical function. 

In one series of experiments simple drainage of cerebrospinal fluid 
was found to exert the same effect on auditory acuity, although less in 
degree, as administration of hypertonic solution. When young animals 
with presumably widely patent cochlear aqueducts (fig. 2) were placed 
on their side, free opening of the membrane of the dependent round 
window resulted in a lowering of the pressure of the cerebrospinal fluid 
sufficient to modify definitely the acuity of hearing in the opposite ear 
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Fig. 3.—Effect of opening the membrane of the round window in the left ear 
on the pressure of the cerebrospinal fluid and the transmission of cochlear potentials 
in the right ear, in the cat. Irregularities in pressure were due to changes in the 
depth of anesthesia. The impairment in transmission at first was relatively slight, 
but with free drainage from the cistern needle it was marked for all frequencies. 


as measured by estimation of the cochlear potentials. The pressure 
of the cerebrospinal fluid was read by means of a cistern puncture 
manometer in cubic millimeters of physiologic solution of sodium 
chloride, and its associated fall was correlated with the impairment 
in transmission. There was a purely mechanical decrease in the pressure 
of the fluid, the effect of which was identical with, but less than, that 
produced by injection of hypertonic solutions. When opening the mem- 
brane of the round window fails to lower the pressure of the cerebro- 
spinal fluid, direct drainage through a cistern puncture needle produces 
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the effect readily. No clinical data of sufficient volume are as yet 
available for correlation with this experimentally demonstrated fact. 

Figure 3 illustrates the effect of slow drainage through the niche 
of the dependent round window, with a sharp impairment of transmis- 
sion when 25 drops of fluid was drained from the cistern needle. It 
should be noted that the effect is more striking on the perception of 
low than of high frequencies. In this experiment slight difficulty with 
anesthesia was responsible for momentary elevations of the pressure of 
the cerebrospinal fluid. Figure 4 illustrates in a striking manner the 
effect of free drainage through the cochlear aqueduct and round window 
with a depression of approximately 40 mm. in the pressure .of the 
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Fig. 4.—Thirty minutes after the cistern puncture had been made, the membrane 
of the round window was opened on the left side, and a gradual fall in the pressure 
of the cerebrospinal fluid for an hour and a half took place. Fluid drained freely 
from the niche of the round window during the entire time. The decline in 
intensity of transmission for all frequencies followed the pressure curve of the 
cerebrospinal fluid directly. 


cerebrospinal fluid and a decline in the intensity of response to all the 
stimulating frequencies, again more marked at the lower end of the fre- 
quency scale. 

In contrast to the reduction of pressure obtained by the injection 
of hypertonic solutions intravenously, mechanical reduction in pressure 
is followed usually by a prompt return to normal levels when the sys- 
tem is again closed. However, for some undetermined reason the 
rapidity of this recovery varies considerably in different animals. The 
general impression gained from repeated observations is that when 
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initial pressures are relatively high the return to normal takes place 
much sooner than when the pressure is first registered at a lower level. 
It is also true that downward dislocation of high pressures has a less 
marked effect on the cochlear response. Figure 5 shows the results of 
an experiment in which the cerebrospinal fluid had initially a high normal 
pressure and drainage through the round window had little if any effect. 
Drainage of fluid through the cistern needle caused a sharp drop, 
with prompt return. When this procedure was repeated, pressure 


and transmission returned to normal in slightly over an hour. 
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Fig. 5.—In this experiment opening the membrane of the round window failed 
to produce any change in pressure in the cerebrospinal fluid. Drainage from 
the cistern needle caused a sharp drop in pressure with a prompt decline in the 
intensity of transmission. The animal showed rapid recovery of the pressure of 
the fluid after each successive drainage. The effect was produced purely by the 
mechanical reduction of pressure. 


If maintenance of normal or slightly elevated pressure is associated 
in any way with auditory acuity, and it would seem to be, further 
knowledge of the effect of certain drugs on the rate of absorption and 
formation of the cerebrospinal fluid and on its pressure and of the 
consequent effect on auditory acuity might prove of value in clinical 
studies of deafness and possibly in treatment. Merritt and Fremont- 
Smith "+ described the effect of various drugs on the pressure of the 


11. Merritt, H. H., and Fremont-Smith, F.: The Cerebrospinal Fluid, Phila- 
delphia, W. B. Saunders Company, 1938. 
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cerebrospinal fluid and the mechanism of the change. Epinephrine, they 
stated, produces an elevation as a result of increased venous pressure. 

For some time studies have been carried out with other members 
of the same group of drugs, specifically, ephedrine, benzedrine sulfate 
and mescaline sulfate. Clinical studies of the effect of benzedrine 
sulfate indicated that it produces a definite increase in the pressure of 
the cerebrospinal fluid,’* in addition to its known effect on arterial 
pressure. Unlike those produced by epinephrine these increases in 
pressure are maintained for a considerable time. 
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Fig. 6.—Effect of drugs on the pressure of the cerebrospinal 
cochlear potentials. In this instance 25 mg of mescaline sulfate was given intra- 
venously. A rise in the pressure of the fluid occurred, witl subsequent fall, 


followed by a return to the original level. The pressure of the cerebrospinal fluid 
was abnormally high in this animal, so that the changes produced were insufficient 
to affect transmission. The lowest pressure reached was 


j 
+} 


220 mm. of water, and 


- i i 


1e transmission was remarkably constant for three hours 


In figure 6 the effect of intravenous injection of 25 mg. of mescaline 


sulfate is shown. In spite of the elevation of the pressure, which was 


il 


maintained for forty-five minutes and followed by recoil and subsequent 


12. Myerson, A.: Loman, J., and Dameshek, W.: Physiologic 


Benzedrine and Its Relationship to Other Drugs Affecting the Autonomic Ner 
System, Am. J. M. Sc. 192:560-575, 1936. 
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return, the cochlear potentials remained unchanged for three hours. 
This is immediately explained on the basis of the abnormally high 
pressure of the cerebrospinal fluid, which at no time in the experiment 
dropped below a level of 220 mm. of water. 

In analyzing the relation between pressure and auditory acuity one 
finds a rather striking fact, namely, that there is a definitely critical level 
below which cerebrospinal fluid pressure cannot fall without impairing 
the auditory response. This level varies somewhat according to whether 
the initial pressure is high or low, and the change in auditory response 
also is dependent on the original degree of acuity. Figure 7 shows 


the results of an experiment in which 22 mg. of benzedrine sulfate 
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Fig. 7.—Two intravenous injections of 22 mg. of benzedrine sulfate were given, 
and each was followed by an elevation of the pressure of the cerebrospinal 
fluid, which was sustained for half an hour. Acute changes in pressure were 
due to variation in the ether anesthesia. Note that despite the low pressure of the 
fluid, less than 80 mm. of water, between the injections of benzedrine sulfate 
transmission for the higher frequencies rose and remained elevated until half 


an hour after the second injection. 


was given intravenously and the dose repeated in one-half hour and 
immediate elevation of the pressure of the cerebrospinal fluid and a 
well sustained improvement in the cochlear response occurred. Whether 
this response is purely the result of a change in arterial pressure was 
not definitely determined, but the following charts indicate an inde- 
pendent action of the drug. Figure 8 shows the results of an experiment 
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in which, after intravenous administration of 10 cc. of a solution of 
sodium chloride, 20 per cent, which caused the usual sharp decline in the 
pressure of the cerebrospinal fluid and the cochlear response, giving 
22 mg. of benzedrine sulfate intravenously halted the decline both of 
pressure and of transmission and brought about an unusually rapid 
return of the pressure in slightly more than an hour Figure 9 shows 
the results of an experiment in which this procedure was reversed, 
22 mg. of benzedrine sulfate being given intravenously one-half hour 


before 8 cc. of a 30 per cent solution of sodium chloride was injected 
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Fig. 8.—After the intravenous injection of 10 cc. of ; 
sodium chloride, the pressure of the cerebrospinal fluid fel 
transmission followed. Two intravenous injections of 22 mg 


halted this decline and brought about a gradual improvement 


The initial pressure and cochlear response were high 


ormal. Despit 
the profound fall in the pressure of the cerebrospinal fluid, from 170 
to —50 mm. of water, transmission, though sharply impaired, was 
maintained for all frequencies but 8000 cycles. With gradual return 
of the pressure to normal in five hours, there was an equivalent improve- 
ment in transmission for all frequencies, and 8000 cycles was again 
perceived. It would seem, therefore, that the benzedrine sulfate served 
as a buffer in relation to the osmotic effect of the sodium chloride. 
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Microscopic studies '* already made of the specific toxic effect of 
such drugs as quinine on the organ of Corti in animals offer one of the 
most hopeful approaches to the much neglected field of prevention of 


deafness. 


ENDOCRINE GLANDS, VITAMINS AND NUTRITIONAL DISEASES 
In every other field of medicine and medical research endocrine 


and vitamin disorders and the concomitant nutritional deficiencies have 
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Fig. 9.—Striking illustration of the extreme effect of the intravenous injection 
of a 30 per cent solution of sodium chloride—an abrupt fall in pressure from 
approximately 190 to —50 mm. of water. A preliminary injection of 22 mg. of 
benzedrine sulfate did not affect the pressure of the cerebrospinal fluid but pre- 
vented the extreme loss of transmission which normally takes place with this 
degree of change. Note that the recovery of the spinal fluid was much slower 
after the administration of the salt than after mechanical reduction of pressure. 
It was still below its initial level after four hours. 


been the basis of intensive experimental effort and clinical investigation, 
but in otologic research this field has been largely neglected. In any 
13. Mosher, H. P.: Does Animal Experimentation Show Similar Changes in 
the Ear of the Mother and Fetus After the Ingestion of Quinine by the Mother? 
Laryngoscope 48: 361-395, 1938. 
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considerable group of patients with impaired hearing these conditions 
will be encountered. Allergic states must be included in the same 
general group. There is little question that replacement therapy plays 
an important role in the correction of these deficiencies, but critical 
analysis of the actual effect produced is difficult to obtain. Correction 
of a general constitutional derangement may well be reflected by an 
insignificant improvement in impaired hearing, but can this effect be 
regarded in any sense as a specific one? 

Experimental control of endocrine derangement and vitamin defi- 
ciency presents an almost insuperable difficulty, which is greatly increased 
when relative estimation of auditory acuity is concerned. Adequate 


approach to the problem must involve some completely new and special 


experimental technic. 
BIOLOGIC DEFECTS 

At the present time, from a clinical standpoint hereditary deafness 
and biologic defects represent a completely hopeless problem in otology. 
Effort has been directed more toward the compilation of genealogic 
data than toward possible alleviation. Schools for the deaf are filled 
with children exhibiting profound if not complete loss of hearing, the 
majority of whom do not have a background of familial deafness but 
have suffered some accident either in utero or in the immediate neonatal 
period, which has resulted in this extreme functional disability. The 
parental combination necessary for the production of a congenitally 
deat child is probably rare, and the incidence of the condition can be 
controlled only by genetic measures. Biologic defects, however, must 
permit ultimate analysis, and there is reasonable hope that the problem 
may be met by some purely experimental or combined clinical and 
experimental approach. 

COMMENT 

The particular phase of the problem under discussion, experimental 
findings and their clinical aspects, presupposes a purposeful interest in 
the clinical application of laboratory investigation. From this stand- 
point what must be the next steps in research? Essential facts regarding 
the normal function of the auditory end organ are relatively well estab- 
lished. Certainly human hearing should be well served by the application 
of modern knowledge of the physiology of the middle ear. 

Regardless of theories of hearing, the inner ear and its relation to 
pressures of the body fluids, endocrine disturbances, vitamin deficiencies 
and nutritional disorders must absorb the attention of the investigator 
in audition at the moment. If it is possible to modify auditory acuity 
both experimentally and clinically by acute changes in blood pressure, 
what may be the remote effect of repeated or sustained circulatory 
influences of this sort? Investigators are inclined to lose sight of the 
deafened person in the absorbing interest of microscopic examination of 
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serial sections of temporal bones and physiologic experimentation. 
In a knowledge of the physiology of the ear, combined with experimental 
control of therapeutic measures, whether medical or surgical, lies the 
future of clinical otology. Treatment based on hypothesis and theory 
must be abandoned in the light of present exact knowledge. However 
critical one may be of recent suggestions for surgical therapy, one must 
remember that inflation and bougienage of the eustachian tube are still 
almost universally employed as a treatment of deafness. The subject 
may still be controversial but cannot long remain so. 

The effect on audition of changes in the pressure of the cerebrospinal 
fluid is established beyond reasonable question. The clinical significance 
of this factor is great. The normal pressure of the human cerebrospinal 
fluid, in the sense that no constitutional disease is present, ranges from 
40 to 250 mm. of water. It has been shown experimentally that a 
downward departure from the average normal pressure results in an 


impairment of auditory acuity, and as a result of this and other factors 


a new appraisal of bone conduction as a measure of the neural integrity 
of the inner ear must be made. 

Theoretic discussions of the problem of hearing are of no importance 
if carefully observed clinical phenomena are ignored. And conversely, 
modern methods of investigation, however satisfying to the particular 
investigator, are of little consequence unless they may ultimately prove 
helpful, in some small way at least, to the deafened person. With the 
extraordinary facilities at hand for all workers in this field, the human 
being with impaired hearing must remain the problem of prime 
importance. 

CONCLUSIONS 

1. The clinical approach to the problem of deafness must be based 
on an appreciation of established physiologic facts in relation to the 
various structures of the ear. 

2. Remote influences, such as abnormal arterial pressure and marked 
changes in the pressure of the cerebrospinal fluid, must enter into any 
real appraisal of impaired hearing. 

3. Auditory acuity can be modified by experimental procedures, such 
as acute changes in blood pressure, and profoundly altered by marked 
changes in the pressure of the cerebrospinal fluid. Whether the latter 
change is effected by mechanical means, by osmotic changes in the blood 
or by a direct chemical action, the influence exerted on audition is 
invariably in the same direction as the change in pressure. 

4. Abnormal endocrine and vitamin balance seem to have a profound 
effect on human hearing. 

5. The auditory end organ is peculiarly susceptible to obscure biologic 
defects which develop in utero or manifest themselves shortly after birth. 





PERFORATED PEPTIC ULCER FROM AN ABSCESS 
OF THE BRAIN OF OTITIC ORIGIN 


REPORT OF A CASE 


SHIRLEY HAROLD BARON, M.D. 


NEW LONDON, CONN, 


One cannot be considered too presumptuous in assuming that an 
acute peptic ulcer with perforation in the presence of an abscess of the 
brain (occipital and temporal lobe) is caused by that abscess when 
clinical and experimental evidence in the literature seems to establish 
certain peptic lesions as neurogenic. 


CLINICAL REPORTS 

Kammerer, according to Keller, was the first to attract attention to 
the relation between peptic lesions and those of the central nervous sys- 
tem. He was followed by Audral and by Rokitansky.* The latter in 
1841 described a type of gelatinous softening of the stomach in the 
newborn associated with demonstrable intracranial lesions. Carl Hoff- 
man * in 1868 described esophageal perforation in a person having a 
gummatous interpeduncular tumor with softening of the right half of 
the pons and medulla oblongata. In 1874 Rudolf Arndt? reported a 
walnut-sized sarcoma of the meninges occupying the interpeduncular 
space at the base of the brain in a woman having a hyperemic softening 
of the stomach with numerous ecchymoses of the fundus; ten years later 
he reported a median cerebellar tumor compressing the corpora quadri- 
gemina and medulla in a man with a markedly hyperemic and ecchymotic 
condition in the lower part of the esophagus and in the duodenum in asso- 
ciation with ecchymoses, extravasations and hemorrhagic erosions of the 
stomach. Von Preuschen* made note, in 1892, of an infant showing 
subtentorial hemorrhage with extravasation into the fourth ventricle and 
hemorrhagic erosions of the gastric mucosa. In 1908 Beneke observed 
in 293 autopsies approximately 70 cases of intracranial disorder asso- 
ciated with gastric erosion and ecchymoses. T. de Martel* in 1912 
From the Ear, Nose and Throat Service of the Lawrence and Memorial 
Associated Hospitals. 

1. Schiff, M., cited by Keller, A. D., footnotes 10a and 16a 

. Cited by Cushing.* 


? 
3. de Martel, T., cited by Ravina, A.: Les rapports des ulcérations gastriques 


avec les altérations du systéme nervieux central, Presse méd. 41:96-99 (Jan. 18) 
1933. 
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reported the observation of profuse gastrointestinal hemorrhage at 
autopsy on a patient who died after an operation on the superior dorsal 
part of the medulla oblongata. 

Carl Hart? in 1918 found in a series of autopsies over a four year 
period that ulcer was associated with a lesion of the brain in 17 per cent 
of the cases. In 1925 Mogilnitzky * disclosed 4 examples of fatal intra- 
cranial disorder associated with gastric ulcer. Korst * in 1928 mentioned 
11 cases of tumor of the midbrain or interbrain associated with gastric 
or duodenal ulcers, 8 of which were Mogilnitzky’s unreported cases. 
Blackfan ? found in the series of autopsies of 1931 at the Children’s 
Hospital in Boston 4 examples of death from esophageal perforation, 
associated in each instance with an intracranial lesion. 

It was Harvey Cushing * who in 1932 stimulated modern interest 
and experimentation on the subject with a comprehensive paper entitled 
“Peptic Ulcers and the Interbrain.” He reported 11 cases classified into 
five groups: (a) acute postoperative perforation, 3 cases; (b) ante- 
mortem mucosal erosion, 2 cases; (c) gastric erosion and perforation 
accompanying malignant hypertension, 2 cases; (d) gastromalacia, 2 
cases; (e€) chronic ulcer, 2 cases. In all cases except the 2 in which 
malignant hypertension was associated, the lesion in the brain was a 
tumor. 

In 1934 Daniels * reported 2 cases in which hematemesis apparently 
due to gastric ulcer was associated with cerebral symptoms. One was 
a case of hypertension and the other a case of subarachnoid hemorrhage. 
In the same year James and Matheson ® disclosed an example of acute 
perforated gastric ulcer associated with a metastatic deposit in the dura 
mater over the upper part of the left rolandic area from a primary 
carcinoma of the cervix. Comroe? in 1933 reported (1) a case of duo- 
denal ulcer associated with a pituitary adenoma and (2) a case of gastric 
ulcer and tumor of Rathke’s pouch. One of the patients was still living 
at the time Comroe wrote his paper. In 1935 Grant ® disclosed 2 cases 
of duodenal ulcer: One was an instance of perforating ulcer associated 


4. Cushing, H.: Peptic Ulcers and the Interbrain, Surg., Gynec. & Obst. 55: 
1-33 (July) 1932. 

5. Daniels, A. P.: Neurogenic Origin of Gastric Ulcer, Nederl. tijdschr. v. 
geneesk. 78:1747-1755 (April 21) 1934. 

6. James, T. G. I., and Matheson, N. M.: Metastatic Cerebral Tumor with 
Perforation of an Acute Gastric Ulcer, Brit. M. J. 2:902 (Nov. 17) 1934. 

7. Comroe, B. I.: Association of Pituitary Tumor with Peptic Ulcer, Am. 
J. M. Sc. 186:568-573 (Oct.) 1933. 

8. Grant, F. C.: Brain Lesions and Duodenal Ulcer: Report of Two Cases, 
Ann. Surg. 101:156-166 (Jan.) 1935. 
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with a cerebellar tumor and the other was an instance of nonperforating 
ulcer associated with tumors of both the right and the left colliculus. 

O’Brien * in 1936 reported his search for evidence of possible gastro- 
intestinal erosions in persons suffering from psychoses or psychoneu- 
roses. He found a high percentage of occult blood in the stools of 
persons suffering from manic-depressive psychosis, schizophrenia, invo- 
lutional melancholia, epilepsy, puerperal psychosis, psychoneurosis, 
frontal tumor of the brain (2), cerebellar tumor (1) and subdural 
hemorrhage (8). 

In 1937 Dyrenforth*® reported fatal spongioblastoma unipolare of 
the left cerebral hemisphere with rupture and hemorrhage into the ven- 


tricles associated with gastric ulcer. 


EXPERIMENTAL REPORTS 

Experimental work on the neurogenic origin of peptic lesions dates 
back to 1845. 

In that year Schiff ? showed that in dogs and rabbits a unilateral 
cerebral lesion involving the optic thalamus and the adjacent cerebral 
peduncle often leads to softening of the stomach and occasionally to 
actual perforation. 

In 1875 Brown-Séquard * produced chronic perforative gastric ulcer 
in an animal by an injury (cauterization) of the cerebral cortex. 
Ebstein,? a contemporary, disclosed ulcerations of the stomach and duo- 
denum caused by small unilateral punctate lesions alongside the anterior 
corpora quadrigemina with injury to the adjacent peduncle 

In 1892 von Preuschen * and Pomorski * produced gastric hemorrhage 
and erosions in rabbits by punctate lesions of the crura cerebelli, the 
corpora quadrigemina, the pons and the floor of the fourth ventricle. 

It is to be noted that the experimental lesions serving to produce ulcer 
were not made higher than the midbrain. Burdenko * and Mogilnitzky in 
1926 and later Keller *°* produced hemorrhagic gastric erosions from 
lesions in the diencephalon. The work of the former was done in an 
attempt to stimulate or paralyze vegetative nerve centers 

Edinger and Rioch in 1930 located important nerve centers in the 


walls of the third ventricle. Stimulation of the Tuberal nuclei (Cush- 


9. O’Brien, J. D.: Observations on the Diencephalon and the Gastrointestinal 
lract, Ohio M. J. 32:134-136 (Feb.) 1936 

10. Dyrenforth, L. Y.: Unusual Clinical Manifestations of Some Brain Tumors, 
J. Florida M. A. 24:211-216 (Oct.) 1937 

10a. Keller, A. D.: Ulceration in the Digestive Tract of the Dog Following 
Intracranial Procedures: Preliminary Study, Arch. Path. 21:127-164 (Feb.) 1936 
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ing,’ Beattie*) appears to give parasympathetic (vagal) responses, 
namely, gastric hypermotility, hypertonicity and hyperacidity. If elec- 
trical stimulation of the tuber cinereum is continued !ong enough, small 
hemorrhagic ulcers are produced near the lesser curvature of the stom- 
ach. Stimulation of the posteriorly situated hypothalamic nuclei, on the 
other hand, elicits pupillary responses, sympathetic in character. 

The general course of the fibers from the hypothalamic nuclei—the 
craniosacral autonomic outflow on the one hand and the thoracolumbar 
sympathetic nerve on the other—is now sufficiently clear to reveal that 
the various experimental injuries to the brain have served to stimulate or 
injure the principal descending fiber tracts, but whether the secondary 
peptic lesions have been due to parasympathetic (vagal) stimulation or 
to sympathetic paralysis is a matter of persistent uncertainty. The recent 
experiments of Matsukuma,’* Ferguson,’* Chiarello,** Koga *® and Mat- 
subara *® have not served to clarify this point. 


Keller’s ‘** work indicates that gastric hemorrhage and crater-like 


elevations may be produced by two separate mechanisms—crater forma- 


tion occurs apparently through vagal (parasympathetic) stimulation, as 


11. Cushing, H.: The Reaction to Posterior Pituitary Extract (Pituitrin) 
When Introduced into the Cerebral Ventricles, Proc. Nat. Acad. Sc. 17:163-170 
(April 15) 1931; Similarity in Response to Posterior Lobe Extract (Pituitrin) 
and to Pilocarpine When Injected into the Cerebral Ventricles, ibid. 17:171-177 
(April 15) 1931; Action of Atropine in Counteracting the Effects of Pituitrin and 
of Pilocarpine Injected into the Cerebral Ventricles, ibid. 17:178-180 (April 15) 
1931; Method of Action of Pituitrin Introduced into the Ventricles, ibid. 17:239- 
247 (May) 1931; Counteractive Effect of Tribromethanol (Avertin) on Stimu- 
latory Response to Pituitrin Injected in the Ventricle, ibid. 17:248-253 (May) 
1931; Concerning a Possible “Parasympathetic Center” in the Diencephalon, ibid. 
17:253-264 (May) 1931. 

12. Matsukuma, M.: Experimentelle Untersuchungen tuber das durch Schadig- 
ungen des Zwischenhirns entstandene Magen- und Duodenalgeschwur, J. Kumamoto 
M. Soc. 13:359 (Feb. 20) 1937. 

13. Ferguson, J. H.: Effects of Vagotomy on the Gastric Functions of Monkeys, 
Surg., Gynec. & Obst. 62:689-700 (April) 1936. 

14. Chiarello, A. G.: Lesconi sperimentali del sisterna nervoso centrale ed 
ulcera gastrica, Rassegna internaz. di clin. e terap. 18:489-495 (June 15) 1937. 

15. Koga, H.: Tierexperimentelle Untersuchung tiber die Magenveranderung 
bei der Lasion des Vorderhirns und des autonomen Nervensystems, Arch. f. klin. 
Chir. 188:449-458, 1937. 

16. Matsubara, I.: Ueber die Wundheilung der Magenschleimhaut und deren 
nervose Beeinflussung (Ein Beitrag zur Ulkuspathogenese), Mitt. a. d. Grenzgeb. 
d. Med. u. Chir. 44:215-226, 1936. 

l6a. Keller, A. D.: Protection by Peripheral Nerve Section of the Gastro- 
Intestinal Tract from Ulceration Following Hypothalamic Lesions, with Preliminary 
Observations on Ulceration in the Gastro-Intestinal Tract of the Dog Following 
Vagotomy, Arch. Path. 21:165-184 (Feb.) 1936. 
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section of the vagus nerve produced hemorrhagic states, and, conversely, 
hemorrhagic states occur through sympathetic stimulation, as section 
of the sympathetic nerves produced typical ulcers. 

Mettler and his co-workers ** in 1936 produced ulcer-like erosions in 
the stomachs of cats by localized lesions in the frontal cortex. They 
explained the mechanism of production through an upper pathway from 
the cortex to the hypothalamus, an intermediate pathway and a terminal 
autonomic pathway. 


Cushing * concluded: 


1 


certain experimental observations . . . suggest the presence in the diencephalon 
of a parasympathetic center. From this center, apparently tuberal in situation, 
fiber tracts pass backward to relay with the cranial-autonomic stations of midbrain 
and medulla of which the vagal nucleus is by far the most important because of 
its influence upon the activity of the lungs, heart, and the upper alimentary canal. 

Experimental lesions anywhere in the intracranial course of these fiber tracts 
from anterior hypothalamus to vagal center, presumably from parasympathetic 
stimulation (or possibly from vagal release due to sympathetic paralysis) are 
prone to cause gastric erosions, perforations or ulcers. . . ntracranial injuries 
and diseases affecting these same basilar regions of the brain are known to be 
accompanied by ulcerative lesions of the upper alimentary 


REPORT OF CASI 


A 26 year old woman was admitted to the hospital, complaining of pain in and 
around the left ear and a foul-smelling discharge from the canal. The discharge, 
which was of long standing (twelve years), had started after an attack of 
influenza. In the twelve year interim it had never been absent and had always 
been foul smelling. 

Three and one-half years before admission, pain developed behind the left ear, 
and the patient was advised by her attending physician to have an operation or 
the left mastoid. The condition then was apparently severe enough 
physician to warn her that the ear would be the cause of her death if 
have it operated on. .The pain shortly disappeared, so that thi 
operation. Except for persistent discharge from the left ear, she remait 
free until about two weeks before admission. At this time di 
with unsteady gait, “as though she were drunk.” 

Four days before her arrival at the hospital, she had a 
the ear and the region of the left mastoid; with it were associated some temporal 
and occipital headache on the left and attacks of vomiting, followed by bouts 
nausea. The discharge from the ear increased in antity and me dark 


with a slight streaking of blood. 
The patient’s familial and personal history were 
In the physical examination the significant findings 


foul-smelling discharge in the left external auditory canal, a lar 


perforation of the left drum, swelling of the posterior superior wall of the canal, 
a} ’ 


slight tenderness in the mastoid region, absence of hearing by air conduction in 
17. Mettler, F. A.; Spindler, J.; Mettler, C. C., and Combs, J 
the Gastro-Intestinal Function After Localized Ablations of tl 
Surg. 32:618-623 (April) 1936 
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the left ear, a negative reaction to the fistula test and an inactive left labyrinth as 
shown by the caloric test. Ocular movements were normal, with no suggestion of 
muscular pareses ; the pupils were equal and reacted normally to light and in accom- 
modation; there was no nystagmus; the fundi were not abnormal. The neck was 
not rigid. The knee jerks and abdominal reflexes were active. Ankle jerks were 
not elicited. Neither Kernig’s nor Babinski’s sign was present. The abdomen was 
soft; no mass, tenderness or spasm was noted. The liver and spleen were not felt 
The lower pole of the right kidney was palpable. The temperature on admission was 
98 F. by mouth, the pulse rate 70 and the respiratory rate 20. The blood pressure 
was 110 systolic and 60 diastolic. A blood count showed 85 per cent hemoglobin 
(Sahli), 10,140 white cells, 84 per cent polymorphonuclears, 15 per cent small 
lymphocytes and 1 per cent monocytes. The urine contained albumin (plus-minus). 
Roentgen examination showed a sclerotic left mastoid. There was no definite 


roentgen evidence to bear out the clinical suspicion of cholesteatoma. 


In view of the physical findings and the history, an immediate radical mastoid- 


ectomy was done on the left. In the mastoid antrum over the horizontal semi- 
circular canal a small cholesteatoma was present. The cavity of the middle ear 
abounded with granulations. The dural and sinal plates were removed, but no 
perisinal or epidural abscesses were uncovered. 

A culture of material from the middle ear was reported as containing Bacillus 
mucosus capsulatus. 

The postoperative course for about five days was uneventful. The temperature 
remained on a level between 98 and 100 F. The pulse rate was 60 on occasions, 
and this was looked on with apprehension, though no other signs of increased 
intracranial pressure were then observed. Repeated study of the eyegrounds 
showed no swelling of the nerve heads. 

On the sixth postoperative day the patient complained of left-sided headache ; 
there was some depression of the knee jerks. No other definite signs were 
manifest. 

Two days later the temperature rose to 100.6 F. The neck was slightly rigid. 
Bilateral Kernig’s signs were suggested but not definite. The optic nerve heads were 
injected and the superior and nasal borders were indistinct, but no definite swelling 
was made out. Examination of the visual fields showed no contraction of either. A 
lumbar puncture done at this time revealed fluid under no increased pressure; the 
cell count was 66, all lymphocytes. There was no growth in the culture of the 
spinal fluid. The following day the temperature went up as high as 103 F. and 
oscillated between that and 100 F. 

On the tenth postoperative day the excursions of temperature became more 
marked, the low being 98.6 F. and the high 104.8 F. 

\ similar but more pronounced spike in the temperature occurred on the next 
day, with a range from 97.4 to 105.4 F. At the first sign of a spike in the tempera- 
ture (on the ninth postoperative day) blood was taken for culture. Physical 
examination at the time of the greatest excursion of temperature showed, if any- 
thing, lessening in the nuchal rigidity with equivocal Kernig’s signs. By this time 
two specimens of blood for culture had been taken, and both had been reported 
negative. With the temperature having taken a turn so characteristic of a case 
of thrombophlebitis of the lateral sinus, a decision was made to explore the left 
lateral sinus and reexplore the area for a possible extradural or intradural abscess. 
This decision was made on the evening of the eleventh postoperative day and the 


operation planned for the morning of the next day. 
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It may be stated that at this point the general condition of the patient seemed 
good. The pulse was strong and of good quality, with a rate varying from 80 to 
130. The patient had no particular complaints except for a feeling of mild dis- 
comfort in the left side of the head. She experienced no nausea or vomiting and 
complained of no abdominal pain. There was nothing about the patient to suggest 
that ground would be lost by waiting until the following morning for further 
surgical intervention. 

At 3 a. m., all plans were interrupted by the sudden death of the patient 
Permission for an autopsy was fortunately obtained, so that eternal misgivings 
and speculations as to the cause of the sudden death were avoided. 

The observations at autopsy were as follows: 

) 


Gross Observations —The body was that of a white woman about 26—poorly 


nourished. There was a drain in the left ear, and a radical mastoidectomy laying 
bare the lateral sinus had recently been done. The incision was healing. Pediculi 
were numerous on the head. 

On opening the cranial cavity the meningeal vessels were found deeply congested, 
and there was a large abscess involving the leit occipital and temporal lobes of 
the cerebral cortex. This suppurative process had reached the left lateral ventricl 
and had invaded the ependyma, caudate nucleus and optic thalamus. The left 
lateral sinus appeared thrombosed. 

A culture from the abscess of the brain showed gram-positive diplococci, large 
capsulated bacilli and hemolytic staphylococci. 

The lungs were free in their plural space and deeply congested throughout. 
The right lung weighed 560 Gm. and the left 490. 

The heart with the aorta weighed 410 Gm. Both the tricuspid and the mitral 
valve were relatively incompetent. The former admitted the tips of seven fingers 
and the latter four. The aortic valve and the aorta showed moderate atheroma 

The liver weighed 1,980 Gm. Its exterior surface was smooth. The sectioned 
surface showed marked fatty change. The gallbladder contained thin bile. 

On the lesser curvature in the distal third of the stomach, on the posterior 
surface, was a perfcrated gastric ulcer. The lesser peritoneal sac contained 
stomach contents and products of inflammation 


The spleen weighed 480 Gm. Its sectioned surface was intensely friable 


right kidney weighed 195 Gm. and the left 230. Both were deeply congested, 
marked cloudy swelling. 


The rest of the body was essentially normal. 


Summary: The following conditions were present Abscess of tl 


hrombosed lateral sinus, mastoiditis, perforated gastric ulcer, septi | 
acute glomerular nephritis 

Microscopic Observations —Braii 1 the subarachnoid spa were seen two 
layers of inflammatory products, a peripheral zone of pus and exudate, and, 
deeply, an equally distinct layer of plasm cells, lymphocytes, histi ytes, fibroblasts 
and capillaries. A number of perivascular spaces of His in the cerebral cortex 
were gorged with the purulent exudate, which not infrequently was seen to have 
ruptured the pia mater and invaded the surrounding brain tissue 
number of spaces of His were gorged with plasma cells, lymph 
cytes 

The wall of the macroscopic abscess which was described 
vations was seen to consist of masses of pus cells, exudate and 
throughout which were masses of staphylococci. The brain tissu 


edema and congestion 
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Gastric Ulcer: A section of the periphery of the perforated gastric ulcer 
showed the mucous glands disintegrating, with necrosis of the fragments. <A 
moderate number of lymphocytes, plasma cells, histiocytes and rare polymorpho- 
nuclears were seen. The muscle wall and the interstitial tissue showed coagulative 
necrosis. There was edema throughout. 

Kidney: The glomeruli of the kidney differed notably—a number showed the 
capillary loops gorged with blood, without proliferation of the endothelium or 
epithelium, and subcapsular hemorrhage; others showed marked proliferation of 
the endothelium and epithelium, a few polymorphonuclears and the blood within the 
capillary loops diminished. The tubules showed intense degeneration varying from 
cloudy swelling to necrosis. Beneath the capsule of the kidney were noted a 
microscopic quantity of pus and exudate and a few lymphocytes and histiocytes. 

Summary: The condition was acute on subacute leptomeningitis (the dura 
mater was not present in the section) and acute suppurative encephalitis with 
abscess formation, acute peptic ulcer which had perforated and apparently was 
neurogenic, glomerulonephritis in the first stage and early suppurative perinephritis. 


COM MENT 


One would have been at a loss to explain the unexpected death in 
this case had it not been for the autopsy. The patient was seen about 
six hours previously and appeared in relatively excellent condition. At 
no time, except for nausea and vomiting four days before admission, 
did she present any obvious gastrointestinal symptoms or signs. While 
an abscess of the brain was considered a possibility from the first, explo- 
ration was postponed because of the lack of convincing physical findings. 
In retrospect it seems that had an early exploration been done a different 
ending might have occurred. 

Of the cases reported in which peptic ulcer was associated with an 
intracranial lesion, this one appears singular in that the lesion in the 
brain was an abscess. 

SUMMARY 

Clinical and experimental evidence in the literature supports the the- 
ory that peptic ulcer in certain instances is neurogenic. 

The mechanism of the production of ulcer is probably a para- 


sympathetic-sympathetic imbalance, either through stimulation of the 


parasympathetic center in the interbrain or through paralysis of the 
sympathetic center from effects of lesions of the brain. 

A case of acute perforated gastric ulcer associated with an abscess 
of the brain of otitic origin is reported. It is felt that the perforated 


gastric ulcer was caused by the abscess of the brain. 





TORTICOLLIS SPASTICA 


SUGGESTED ETIOLOGIC RELATION TO THE VESTIBULAR 
REPORT OF A CASE 


OLAN R. HYNDMAN, M_D. 


IOWA CITY 


Torticollis (which according to Dejerine ' was m 
as torty colly), or involuntary turning of the ne 
number of causal factors, such as “rheumatic” myositi 
spasm of striatal disease, functional tic and hysteria. 
tion, however, which clearly stands out as an entity 


GENERAL CONSIDERATIONS 

Characterizing Features.—Torticollis spastica usually makes its 
in adult life. The forceful spasm may draw the head to either si 
though, as a rule, once the spasm begins it continues to be directed 
the same side. The spasm varies in intensity from time to time, 


there may be periods of freedom from spasm. Excitement and activity 


usually increase the intensity. The spasm ceases during sleep and nar- 
cosis and often on relaxation of the neck, only to reappear when an 
effort is made to hold up the head. The spasm may be tonic, with the 
head maintained in its rotated posture, or it may be clonic, with sharp 
jerks to one side or the other or to both sides. The muscles involved 
become hypertrophied from overuse. Occasionally the facial musculature 
and the extremities on the side toward which the head is turned take part 
in the spasm, though this is rare. Nystagmus appears to be unassociated 
with the torticollis. Patients often find they can lessen the severity of 
the spasm by resting the chin on the hand. One man kept the head 
of his cane against his. cheek. Usually all forceful 


* ° 
il « 


ittempts to straighten 


the head are met with increased resistance. 
Etiology.—Little is known about the cause. The two chief con- 
siderations are (1) that the spasm is functional and (2) that it is “a 
fragment of a dystonia arising somewhere in the extrapyramidal sys- 
tem.” ? Cases have been reported in which the functional background 
From the Department of Surgery, Neuro-Surgical rvice, College of Medi- 
cine, University of Iowa. 
1. Dejerine, J.: Sémiologies des affections 
son & Cie, 1914. 
2. Grinker, R. R.: Neu 
1934. 
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seemed clear and the patients were benefited and occasionally cured 
by suggestion and psychotherapy. However, these cases are probably 
in the minority. Those who have studied a number of cases have 
expressed the feeling that the disease must at least be on an organic 
basis.* Spasmodic torticollis is not infrequently encountered in persons 
suffering from epidemic encephalitis and is reported to be a residual 
symptom of the chronic form of this disease. 

It is interesting, as Dandy has pointed out, that Wier Mitchell 
advised operative procedure, which Keen carried out. Mitchell must 
have believed the affliction to be on an organic basis. 

I arrived independently at the possibility of a labyrinthine implica- 
tion but have since learned that this proposal is not altogether new. 
Gowers ® recognized that some patients present among other potential 
causes aural maladies which could have some relation to the spasms. 
He stated that the spasms may make their onset with or following 
“vertiginous seizures.” Modern textbooks on neurology mention the 
possibility of an involvement of the vestibular mechanism, but it is 
felt that the locus operandi is central.’ Woolsey reported ocular nystag- 
mus associated with “head nystagmus” and oscillations in 14 cases and 
stated that they were comparable to the responses produced in pigeons 
after vestibular operations.’ In some of Woolsey’s cases these phe- 
nomena were accompanied by torticollis and by contractions and drawing 
sensations in the muscles of the neck, especially in the sternocleido- 
mastoid muscles. 

In the discussion following a paper by Dowman,’ Pollock called 
attention to an important fact that appears to have been given scant 
consideration—that torticollis is an expression of a purposeful integrated 
act involving a group of muscles. Turning of the head involves syner- 
gistic action of muscles on both sides of the neck. He mentioned the 

3. Dandy, W. E.: (a) An Operation for the Treatment of Spasmodic Torti- 
collis, Arch. Surg. 20:1021-1032 (June) 1930; (b) Spastic Torticollis, in Lewis, D.: 
Practice of Surgery, Hagerstown, Md., W. F. Prior Company, Inc., 1930, vol. 12, 
p. 211. ‘ 

4. Keen, W. W.: A New Operation for Spasmodic Wry Neck, Namely, 
Division or Exsection of the Nerves Supplying the Posterior Rotator Muscles of 
the Head, Ann. Surg. 13:44-47, 1891. 

5. Footnote deleted. 

6. Gowers, W. R.: A Manual of Diseases of the Nervous System, ed. 2, 
Philadelphia, P. Blakiston’s Son & Co., 1893, vol. 2, pp. 662-663 

7. Brain, R. W.: Diseases of the Nervous System, London, Oxford Univer- 
sity Press, 1933. 

8. Woolsey, C. L.: Experimental Vestibular Tremors with Analogous Clin- 
ical Cases, Arch. Neurol. & Psychiat. 10:314-323 (Sept.) 1923. 

9. Dowman, C. E.: Spasmodic Torticollis, Surg., Gynec. & Obst. 53:836-840 
(Dec.) 1931. 
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case of an infant in which torticollis could be stopped or started at 
will by changing the posture from prone to supine. Others, I among 
them, have made the observation that in some cases changes in posture 
modify the spasms. 

I should like to call attention to the movements of the head and the 
postures that have invariably occurred after destruction of a labyrinth 
in an animal. 

The finer movements spoken of as nystagmus of the head, demon- 
strated in pigeons, probably have the same mechanism as ocular nystag- 
mus and indeed can be produced by rotation of the normal animal in 
the same manner as ocular nystagmus. ‘Head nystagmus” should be 
attributable to the semicircular canals. 

Even more interesting is the permanent torsion of the head which 
develops in animals after unilateral labyrinthectomy and which closely 
simulates the tonic form of torticollis spastica. I have already expressed 
the opinion that this torsion of the head is probably the result of the 
loss of an otolithic organ. 

Thus three definite motor phenomena have been found to follow the 
destruction of a labyrinth in various animals: ocular nystagmus, nystag- 
mus of the head, which is synchronous with ocular nystagmus, and 
torsion of the head. The first two of these are temporary signs, while 
the third is a permanent posture. To these three motor phenomena, 
Woolsey has added a fourth, which consists of a fine tremor, and has 
reported its occurrence in animals and man. Woolsey’s conclusions from 
his experimental work on pigeons were as follows: 


Destruction of the ampulla of any one canal produces an eye nystagmus with 


head nystagmus in the same direction. Recovery of equilibrium takes place in from 
five to twenty days. 

Destruction of the ampullae of both anterior vertical canals or both posterir 
vertical canals, or both vertical canals on one side, produces an eye nystagmus 
and a head nystagmus, identical in direction. Recovery takes place in each case 
in ten to sixty days. 

Destruction of the ampullae of both horizontal canals, or of the left anterior 
vertical and the right posterior vertical canals, or of the right anterior vertical 
and the left posterior vertical canals, or of all the vertical canals, produces first an 
eye nystagmus, second a head nystagmus, and third a fine head tremor (... vestib- 
ular tremor). The direction of the three movements is alike in any one case. 
Recovery of equilibrium has not taken place six to seven months after operation. 

Tremors of the head, accompanied by an eye nystagmus similar in direction, 
in fourteen cases in man, are comparable to tremors produced by vestibular opera- 
tions on pigeons. 


In this paper * Woolsey reported 3 interesting cases. In summary 
they are as follows: 


Case 1—A man of 35 shortly after the development of abscesses in several 
teeth experienced peculiar drawing sensations in the neck and a peculiar rotary 
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movement of the head. Rotary ocular nystagmus and rotary tremor of the head 
were synchronous and could not be disassociated. 

A recurrence of alveolar disease was coincident with exaggeration of the tremor 
of the head. 


CASE 2.—A woman aged 41 soon after an empyema experienced “surging sen- 
sations” in the head and left ear, followed by diminution of acuteness of hearing 
in the left ear. At times there was a lateral movement of the head, which was 
drawn to the left and rotated backward. When the movements of the head 
were increased, the patient experienced nausea and vomiting. Later, a fine hori- 
zontal tremor of the head developed and was accompanied by peculiar drawing 
sensations in the sternocleidomastoid muscles. 

The patient presented a horizontal ocular nystagmus and a horizontal tremor 
of the head, which were synchronous and could not be disassociated. 


Case 3.—A woman aged 24 in whom abscesses had developed around three 
teeth presented vertical tremors of the head and vertical ocular nystagmus, which 
were synchronous. She experienced torticollis to the left and drawing sensations 
in the muscles of the neck, especially in the left sternocleidomastoid muscles. 
These signs increased during exacerbations of the alveolar infection. 


All these patients seemed sensitive to the Barany and caloric tests, 


and the signs were increased after an attempt to perform them. 

The factors that seemed to characterize these patients were history 
of infection, vertiginous attacks, nystagmus of the head and eye and 
drawing sensations in the muscles of the neck, even leading to torticollis. 


Mygind *° stated that nystagmus of the head is rare in human beings. 
It is common in pigeons, while in mammalian animals it occupies a 
middle position. It is found in rabbits and guinea pigs and is absent 
in dogs, cats and apes. He cited Urbantschitsch as ascribing the phe- 
nomenon to animals of monocular vision. 

He cited Urbantschitsch also as having observed nystagmus of the 
head in 2 patients with a fistula in the labyrinth. When the fistula was 
directly touched or when compression was applied, the visual optic 
movements, with nystagmus of the head corresponding exactly to them, 
appeared. One case was noted in which movements of the head appeared 
spontaneously. Ruttin (cited by Mygind) observed nystagmus of the 
head during fistula tests in a patient with a labyrinthine fistula. Barany 
and Neumann (cited by Mygind) observed nystagmus of the head in a 
patient suffering from traumatic neurosis and giddiness, a pronounced 
shaking of the head appearing after rotation. 

Mygind studied a number of children between the ages of 10 days 
and 2 years and found nystagmus of the head to appear after rotation, 
synchronous with horizontal nystagmus in a high percentage of cases. 
As children grow older, the phenomenon disappears. Mygind pointed 
out that although 3 of the 4 adults mentioned in the literature had a 


10. Mygind, S. H.: Head-Nystagmus in Human Beings, J. Laryng. & Otol 
36:72-78 (Feb.) 1921. 
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fistula of the labyrinth this cannot be the only causal 
compression test should produce nystagmus of the he: 
of fistula. 

In connection with nystagmus of the head observed 
children, one recalls spasmus nutans (nodding or 
occurring in small children at the time of dentition. The nodding 


are generally combined with nystagmus, which occurs especially when 


an attempt is made to fix the head.’* Strabismus and blepharospasm 
may also be present, and there may be rotary spasms or tics. 

Gowers ® stated that spastic torticollis has been observed to follow 
inflammation of the middle ear. He mentioned malarial poison also as a 
possible rare etiologic factor and cited the case, recorded by Simon,’? of 
a child of 4 years who had contractions of one sternocleidomastoid 
muscle coming on each day at the same time and lasting four or five 
hours. The child had had intermittent fever, and the attacks wer 
quickly cured by quinine. 

Gowers mentioned also that the onset of spastic torticollis may be 
preceded by sensations of a more or less vertiginous character. One 
patient experienced the spasm a few weeks after a sudden, brief “whir- 


b 


ling” sensation in the head. 

Influence of Posture.—In addition to the case mentioned by Dow- 
man,’ I recall a case of torticollis in which the head was constantly 
and forcefully held to the right. The left sternocleidomastoid muscle 
had become hypertrophied, and it was impossible to right the head 
passively. However, when the patient reclined in bed or slept, the neck 
would relax. I found that when the head was tilted backward the 
cervical muscles would relax and the head could be easily turned to its 
normal position or even to the opposite side, but as soon as the head 
was straightened again the spasm was resumed. 

Treatment.—For the want of a better method of attack and because 
of the severity of the affliction, surgeons naturally turned toward pro- 
cedures designed to eliminate the involved muscles of the neck or their 
innervation. The stages through which these procedures evolved, includ- 
ing muscle stripping and excision and section of motor and sensory 
nerves, intraspinal and extraspinal, have been recounted by Dandy.* 

At present Dandy sections the first, second and third cervical motor 
roots on both sides intradurally and the spinal accessory nerves peripher- 
ally. He has reported good results in 75 per cent of the cases. 

11. Oppenheim, H.: Diseases of the Nervous System, translated by E. E. 
Mayer, Philadelphia, J. B. Lippincott Company, 1900, p. 796 

12. Simon, M. J.: Paludal Torticollis, Lancet 1:26, 1879 
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REPORT OF CASE 


W. O., a white boy of 15, was referred to the department of otolaryngology in 
March 1936 by Dr. Verl Ruth, of Des Moines, Iowa. 

He entered the hospital because of hyperplastic maxillary and ethmoid sinusitis, 
which was treated by the department of otolaryngology. 

In addition he presented an almost continuous violent jerking of the head to 
the left. It was most vigorous during the least exciting stimulus, though it dis- 
appeared during sleep. The spasms were entirely clonic and extremely forceful. 
The position of the head and body appeared to have no influence. When the jerks 
were most violent, there would occasionally be one or two to the opposite side. 

The torticollis began when the patient was 8 years old. It appeared rather 
suddenly and was severe from the beginning. No significant incident could be 
associated with its onset. There had been a foul discharge from the right ear 
since the age of 4 years. From the age of 8 years on the patient experienced 
dizzy spells which lasted from one to two hours and occurred every two to four 
weeks.1° He never experienced tinnitus. 

He had measles, mumps, pertussis, chickenpox and ivy poisoning as a child, 
but not scarlet fever or diphtheria. 

The torticollis interfered seriously with his studies and social activities. The 
best he had been able to do was to read about eighteen pages of a novel in a day, 
and the task was tiresome. 

The general and neurologic examinations showed essentially normal conditions 
save for extensive chronic sinusitis, involvement of the right ear and acne vulgaris 
of the face and neck. The right sternocleidomastoid muscle was somewhat hyper- 
trophic. Spontaneous nystagmus was not present. 

The left ear drum appeared normal. The right was reddened and presented a 
large perforation exuding a few drops of foul pus. The audiogram showed no 
marked disturbance of hearing in either ear. 

Roentgenograms of the skull revealed a normal left mastoid and chronic 
recurrent otitis media, with evidence of old mastoiditis, on the right. 


In the course of some lectures on the physiology of the vestibular 
apparatus which I gave to the department of otolaryngology, I expressed 
the idea that the cold caloric stimulus might be a depressing or negative 
stimulus and also that spastic torticollis might have some relation to the 
vestibular end organ. If this was true, it might be possible that the cold 
caloric stimulus would relieve the spasm. Dr. Howard F. Evans, of 
the department of otolaryngology, recalled the patient and determined 
to test the hypothesis." 

Vestibular Tests—Caloric Stimuli: The reaction to cold caloric stimulus to 


the left ear was as follows: Rotary nystagmus to the right appeared in one 


13. He was observed to have one of the dizzy spells in the hospital. He fell 
to the floor, with his head reeling about, as if drunk. There was nystagmus, but 
the nurse could not recall the type. I examined him fifteen minutes later and 


elicited spontaneous nystagmus to both sides. He stated that he was extremely 
dizzy and somewhat nauseated. 

14. Dr. Evans cooperated in the management of the experiment and was the 
first, so far as I am aware, to observe the striking influence of vestibular stimuli 
(other than change in posture) on spastic torticollis of this kind. 
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minute and twenty-four seconds and persisted for two minutes and twenty-four 
seconds. Dizziness accompanied the nystagmus and lasted five minutes, without 
nausea or vomiting. The spasmodic jerks of the head completely ceased as the 
nystagmus made its appearance, although until this time they were so violent as 
to make the injection difficult to perform. After the nystagmus ceased, the 
spasmodic jerks gradually returned. 

This procedure was subsequently repeated four times with the same results. 
Moving pictures were taken as a matter of record, and on this occasion the 
spasmodic jerking did not return to its previous frequency and amplitude for 


Reproduction from a motion picture depicting one spasmodic jerk to the left. 
(Left and right have been reversed in making the print.) 


The speed of the motion picture is 16 frames per second. 


seven minutes after the beginning of the nystagmus. One or two slight jerks 
appeared one and one-half minutes after the cessation of nystagmus. The torticollis 
always returned gradually, beginning with weak and infrequent jerks. 

The reaction to a cold caloric stimulus, with sterile water, to the right ear was 
violent rotary nystagmus to the left appearing in twelve seconds and lasting two 
minutes and thirty-two seconds. There was marked dizziness, nondescript. The 


spasmodic jerking of the head disappeared with the onset of nystagmus and 
remained absent for five minutes and thirty seconds. During the succeeding ten 
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minutes there were only four feeble twitches to the left and one to the right. 
In fifteen minutes the torticollis had returned in full force. 

A hot caloric stimulus to the left ear (110 F.) produced normal nystagmus and 
dizziness without nausea. The tendency for the spasmodic jerking to stop was 
much less striking than after the cold caloric stimulus. 

In order to evaluate the influence of a severe stimulus, per se, the following 
irritative stimuli were applied: dilatation of the rectal sphincter, freezing the right 
thigh with ethyl chloride and rather severe shocking with the faradic current. 
These stimuli seemed only to increase the severity of the torticollis. 

The patient was then told that another aural test was to be done, and prepara- 
tions were made as usual. On this occasion, however, water at body temperature 
was injected into the left ear. After two minutes and fifteen seconds there was 
no nystagmus or dizziness, and the torticollis, which was markedly present, was 
not influenced. 

Rotation The results of rotation after the routine Barany method were as 
follows: 

Duration, 
Nystagmus Sec. 
Head 30° forward: 
Right to left, 10 turns, 20 sec. Right 22 
Left to right, 10 turns, & > Left 18 
Pointing Falling 
Right to left, 10 turns, 10 see Left Left 
Left to right, 10 turns, 10 sec. Right Right 
Duration, 
Nystagmus Sec. 
Head 120° forward: 
Right to left, 10 turns, C. Right 17 
Left to right, 10 turns, 20 sec. Left 16 
Pointing Falling 
Right to left, 10 turns, 10 Be ‘ * Left Left 
Left to right, 10 turns, 10 i Right Right 


There was mild nausea after all tests, and the patient stated that the dizziness 
was more marked than he had ever experienced. 


The spasmodic jerking of the head was absent for the duration of the 
I J 


nystagmus. 

Consultation—It was the consensus of the orthopedic department that little, if 
anything, could be accomplished with their method of treatment. 

Dr. W. L. Woods, of the department of psychiatry, made the following report: 

“The muscles involved are much more limited than in cases of torticollis that 
have been seen recently. There is no increased tension in other groups of muscles. 
The contractures are rhythmic. There has been no remission and no history of 
any change in the quality of the movement itself. As to the causation in these 
cases, nothing definite can be said. The points mentioned would make one think 
that there is less likelihood of a psychoneurotic disturbance here than in some 
other cases in which treatment has been attempted. In the cases in which 
relaxation therapy has had some success, there has been much more widespread 
involvement and diffuse muscular tension 

“Tt does not appear possible to hypnotize the boy. The violence of the jerking 
would not permit his attaining the induction period of hypnosis. No leads as to 
psychogenic origin could be found. The patient does not remember when the 
condition started, and there are no obvious conflict situations except those secondary 
to the severe disability. There is little hope of doing anything for this boy by 
means of psychotherapy.” 
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Preoperative Treatment.—I felt that there was sufficient evidence that torticollis 
in this case was a phenomenon of the end organ and that in some way both 
labyrinths were implicated. It was felt that a section of either vestibular nerve 
was indicated. It was planned to section one vestibular nerve after the manner 
outlined by Dandy 15 for Méniére’s disease. 

However, it was necessary to treat the skin thoroughly for acne before 
attempting a surgical procedure. While the patient was being treated in the 
surgical service, I felt it would not be amiss to replace the sodium chloride in his 
diet by ammonium chloride as proposed by Furstenberg for the treatment of 
Méniére’s disease. 

The following is a protocol of the Furstenberg treatment: ? 


Date Diet Torticollis 


April 9 Salt free + NH«Cl 45 gr. (2.91 Gm.) ; Present 
April 1117 No food because of appendectomy.... Absent after recovery 
from anesthesia 

April 12 Soft diet me ; . Slight 

April 13 Salt free + NH«Cl 30 gr. (1.94 Gm.) Slight 

April 14 Salt free + NH«Cl 45 gr. (2.91 Gm. Absent (slight vertigo 
April 15 Salt free + NHC! 45 gr. (2.91 Gm. Absent 

April 16 Salt free + NH«Cl 45 gr. (2.91 Gm.) ; Absent 

April 1738 Salt free + NaCl 45 gr. (2.91 Gm.) ; ‘ Absent 

April 18 Salt free + NaCl 45 ger. (2.91 Gm.). sahe : Absent 

April 19 Salt free + NaCl 45 gr. (2.91 Gm.). , Absent 

April 20 Salt free + NaCl 45 gr. (2.91 Gm. Absent 

April 21 Salt free + NaCl 45 gr. (2.91 Gm.) Absent 

April 22 Salt free + NaCl 45 gr. (2.91 Gm Absent 


Because of sickness in the family the patient returned home on April 23 
torticollis gradually returned after he had been at home a few days. 


1 


He was readmitted to the hospital on July 8, 1937, and the torticolli 
marked as ever. The Furstenberg treatment was reinstituted. 


Date Diet Torticollis 


July 12 Salt free + 1,3 Gm. 3 times a day. Pere ‘ : Present 
July 13 Salt free + 1, 3 Gm. 3 times ¢ 7. xe Very slight (Méniére-like 
dizzy spell) 
ly 14 Salt free + N 1, 3 Gm. 3 times OR Sd bce ateod ; Absent 
715 Salt free + N , 3 Gm. 3 times a day Absent (falling to right 
during dizzy spel 
Salt free + N 3 Gm. 3 times ¢ ay id ‘ Absent (falling again to 
right during dizzy spel 
Salt free + N 1, 3 Gm, 3 times y Absent 
Salt free + } ‘1, 3 Gm, 3 times ay Absent 
Salt free ) 1, 3 Gm. 3 times « ay Absent 
Salt free + NH«Cl, 3 Gm. 3 times ay Absent 
Salt free + NH«Cl, 3 Gm. 3 times a day Absent 
General, without Absent 
General, without NH.«Cl ner ve Present 
Salt free + NH.«Cl, 3 Gm. 3 times a day Mild on occasions 
Salt free + NH«Cl, 3 Gm. 3 times a day ; , Mild on oceasions 
Salt free + NH«Cl, 3 Gm. 3 times a day Mild on occasions 
General, without NH,Cl.. Mild on occasions (attack 
of vertigo; objects moved 
in a clockwise direction 
General, without NH.C1. Mild on occasions 


15. Dandy, W. E.: Treatment of Méniére’s Disease by Section of Only the 
Vestibular Portion of the Acoustic Nerve, Bull. Johns Hopkins Hosp. 53:52-55 
(July) 1933; Méniére’s Disease: Symptoms, Objective Findings and Treatment 
in Forty-Two Cases, Arch. Otolaryng. 20:1-30 (July) 1934 

16. It has been subsequently recognized that the best results are obtained in 


the treatment of Méniére’s disease by giving greater doses of ammonium chloride 
than given here—up to 3 Gm. three times a day. 


otnote 
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There was some question in my mind concerning which vestibular nerve should 
be sectioned. The left would have been more suitable considering the latent 
infection on the right side. However, it seemed more logical to attack the 
pathologic side, and it would have been unjust to jeopardize the good side in view of 
the pathologic condition on the right. 

First Operation and Results—On July 30, the vestibular nerve on the right was 
sectioned after the manner outlined by Dandy.15 The mastoid was not encroached 
on in making the exposure. About five or six eighths of the eighth nerve anteriorly 
was sectioned, with preservation of the posterior two or three eighths. The 
seventh nerve was not injured. 

The patient recovered uneventfully except for signs attributable to section 
of the vestibular nerve as follows: 

1. Diplopia, which disappeared in one week. 

2. Marked vertigo, with nausea and some vomiting, reaching a peak in forty- 
eight hours. This disappeared entirely in a week. 

3. Spontaneous nystagmus to the left (second degree), which disappeared in 
forty-eight hours. First degree nystagmus persisted for a week. The nystagmus 
was almost purely horizontal, having a slight rotary component. It was not altered 
by change in position of the head, and placing the head back did not increase the 
amplitude. 

4. Past pointing to the right with arms forward, lasting a week and gradually 
disappearing. 

5. Abnormal visual sensations. The patient stated that when he moved his 
eyes about, keeping his head still, objects before him appeared to remain stationary. 
If, however, he moved his head in a rotary manner, even slowly, objects appeared 
to shift counter to the movement of his head. If the head was abducted to the 
shoulder, objects appeared to rotate counter to the movement of the head. These 
phenomena occurred when he had one or both eyes open and were tested each 
day from the second postoperative day on. The abnormal sensation disappeared 
after the tenth day but was present during the latter part of the week when I 
could detect no nystagmus as the patient moved his head. This circumstance 
is in agreement with the hypothesis concerning the role of the vestibule in the 
interpretation of a stationary visual field, outlined in a companion paper, on 
vestibular physiology.19 

6. A sense of imbalance, without dizziness, on turning or rapidly rising, per- 
sisting although the subjective vertigo disappeared in about a week. 

7. Equality of the pupils throughout the postoperative course. 

8. Complete absence of torticollis for ten-days. On the eleventh day, how- 
ever, the jerks to the left reappeared. 

Three weeks after operation, a cold caloric stimulus was applied to the 
right ear to test the adequacy of the section of the vestibular nerve. The test 
was not productive of nausea or of dizziness; however, as a small degree of 
spontaneous nystagmus resulted from the previous cerebellar manipulation, a 

17. Unfortunately the patient presented a syndrome of acute appendicitis, and 
the resident staff removed a relatively normal appendix. The reaction was probably 
a result of the administration of ammonium chloride. 


18. An attempt was made to test the possible functional nature of the torticollis. 


19. Hyndman, O. R.: Physiology of the Vestibular Labyrinth, Arch. Otolaryng. 
29:759 (May) 1939. 
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question arose concerning the completeness of the vestibular elimination. The 
test had a mild and short-lasting influence on the torticollis. Auditory tests 
showed complete absence of audition on the side of the operation. During the 
ensuirg four months the patient did not experience a Méniére attack of dizziness, 
but the torticollis was the same as before operation. 

Second Operation and Results—Four months later the wound was reopened and 
the remainder of the eighth nerve was sectioned. The procedure was not followed 
by a single sign referable to section of a vestibular nerve. The existing spontaneous 
cerebellar nystagmus was altered in no way. 

On the third postoperative day the torticollar twitches reappeared, in spite of the 
pain associated with the movements. 

On the fourteenth postoperative day, a cold caloric stimulus on the right indi- 
cated a dead vestibule and had no influence on the torticollis. 

Third Operation and Results—Five months after the second operation, I 
sectioned, through a cervical laminectomy, the first, second and third cervical 
anterior roots, bilaterally, leaving the posterior roots intact. Both spinal accessory 
nerves also were sectioned intraspinally, about on a level with the atlas. 

Recovery was uneventful, but the neck was considerably weakened. In fifteen 
days, however, the patient was able to maintain an upright posture of his head 
without support and to rotate it to the right and left, manifesting a surprising 
(about 20 per cent normal) strength in the sternocleidomastoid muscles. 

He was discharged twenty-one days after operation, without having exhibited 
the slightest torticollar spasm. Fifteen days after discharge, however, I was 
informed by letter that the spasms had returned and were the same in kind as 
before but much less ‘n degree. 


SUMMARY AND COMMENT 

A case of spasmodic torticollis is presented. The patient was a boy 
of 15 who had had an incapacitating spasmodic torticollis since the age 
of 8 years. He had had a “running ear” on the right since the age of 
4 years. There had been attacks of Méniére’s syndrome since the age 
of 8 years. 

It was discovered that physiologic stimulation (caloric and rotation) 
of either labyrinth caused complete cessation of the torticollar spasm as 
long as evidence of the vestibular stimulus lasted. Other forms of 
stimulation were without influence. 

Furstenberg’s regime for the treatment of Meénieére’s disease was 
instituted. At first complete cessation of the torticollis was striking, 
and the patient had “the longest period of relief he had experienced since 
its onset,” but the results of the experiment taken as a whole are 
equivocal, in my opinion. The period of treatment was accompanied, if 
anything, by an increased frequency of the attacks of Méniére’s syn- 
drome. 

Section of the anterior six eighths of the right eighth nerve was 


followed by the intense phenomena which usually accompany section of 
the vestibular nerve and cessation of the torticollis for ten days. The 
auditory and vestibular labyrinths on the right were proved by appro- 
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priate tests to be nonfunctioning, but to eliminate some equivocation the 
remainder of the nerve was sectioned. No changes followed this second 
operation that would indicate an incomplete section of the vestibular 
nerve at the first operation. A cold caloric stimulus on the right did not 
now influence the torticollis, but the influence of a left-sided stimulus 
remained as before. 

At a third operation, the first, second and third cervical anterior roots 
were sectioned bilaterally, also both spinal accessory nerves. The poste- 
rior roots were left intact. 

About one month after this operation the torticollis returned, but 
was less in degree. 

The patient has not experienced anything simulating his previous 
Méniére dizzy spells since the first section of the right vestibular nerve. 

[ am convinced, from the study presented here, that my patient’s 
torticollis was in some way intimately involved with the vestibular appa- 
ratus. The relation was such that any form of vestibular stimulation 
caused cessation of the phenomenon as long as evidence of the stimulus 
lasted. This was true for physiologic tests as well as for section of the 
vestibular nerve. Section of the vestibular nerve on the side of the 
pathologic ear, however, did not permanently abolish the torticollis. 

Whether section of the left vestibular nerve alone or in addition to 
the right would have been followed by a different result is a question. I 
did not feel sufficiently convinced to subject the patient to further 
operative procedures. 


CONCLUSIONS 


Certain cases of spasmodic torticollis have a pathophysiologic basis 


in the vestibular apparatus. 
Evidence appears to indicate that the /ocus operandi is central. 
Elimination of a pathologic end organ in this case failed to abolish 
the torticollis permanently. 





STAPES, FISSULA ANTE FENESTRAM AND 
ASSOCIATED STRUCTURES IN MAN 
II. FROM THE FETUS AT TERM TO THE ADULT OF SEVENTY 
BARRY J. ANSON, Pu.D. (Men. Scr.) 


JOHN E. KARABIN, M.D. 


AND 
JOHN MARTIN, M.D. 


CHICAGO 


As mentioned in an earlier article* on the structure of the stapes, 
more precise information has been needed on the development and the 
adult form of this ossicle; until such information was made available, 
pathologic structure of the stapes could not, with certainty, be dis- 
tinguished from normal. Equally important is information concerning 
the histologic nature of the vestibular window, the nearby fissular tracts 
through the otic capsule and the islands of chondral tissue situated in 
or near the latter. The current paper represents a second phase of this 
study and includes the description of six stages from the fetus at term 
to the adult of 70 years. A third article will trace the developmental 
changes which occur between midfetal life and term. 

Curiously, while structures in the general locality of the stapes have 
been described fully in recent publications, the ossicle itself has received 
little attention. Thus, the fissula ante fenestram and the fossula post 
fenestram—channels through the capsule to the two sides of the 
vestibular (oval) window—have been discussed in some detail. The 


formative stages of the fissula have been fully discussed by Bast 


(1930),* the variety in form of fissulae in postnatal stages and the 


From the Department of Anatomy, Otolaryngology and Surgery, Northwestern 
University Medical School. Contribution 268 from the Anatomical Laboratory. 

Read at the Fifty-Fifth Annual Session of the American Association of 
\natomists, Boston, April 8, 1939 (abstracted, Anat. Rec. [supp. 2] 73:37, 1939). 
The investigation was conducted under the auspices of the Central Bureau of 
Research of the American Otological Society, with the general superintendence of 
Dr. J. Gordon Wilson. 

1. Anson, B. J.; Karabin, J. E., and Martin, J.: Stapes, F'ssula Ante 
Fenestram and Associated Structures in Man: I. From the Embryo of Seven 
Weeks to That of Twenty-One Weeks, Arch. Otolaryng. 28:676-697 (Nov.) 1938. 

2. Bast, T. H.: Ossification of the Otic Capsule in Human Fetuses, Contrib. 
Embryol. (no. 121) 21:52-83, 1930. 

939 
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relation of constituent fissular tissues to sclerotic bone have been 
studied by Bast (1933),* Anson and Martin (1935),* Wilson (1935)° 
and Bast (1936) ;° the fossula post fenestram has been more recently 
described by Bast (1938).* Since these reports have been reviewed in 
our earlier paper,’ consideration of their results need not be repeated 
here. 

Although the extrafenestral channels have thus received considerable 
attention, a full account of the stapes and the vestibular window, with 


consideration of the changes which occur during infancy, childhood and 
adult life, has never been presented. It is our object in the present 
group of articles to consider the morphologic and histologic changes in 
these several structures—treating them as interrelated parts of a general 
stapedial region. An earlier publication described the capsule and the 


stapes in the 29 mm. embryo.* 


MATERIALS AND METHODS 


For this investigation reconstructions of the stapes, together with the sur- 
rounding area, were prepared by the wax plate method.® Representative develop- 


3. Bast, T. H.: Development of the Otic Capsule: II. The Origin, Develop- 
ment and Significance of the Fissula Ante Fenestram and Its Relation to Oto- 
sclerotic Foci, Arch. Otolaryng. 18:1-20 (July) 1933. 

4. Anson, B. J., and Martin, J.: Fissula Ante Fenestram: Its Form and 
Contents in Early Life, Arch. Otolaryng. 21:303-323 (March) 1935. 

5. Wilson, J. G.: Fissula Ante Fenestram and the Adjacent Tissue in the 
Human Otic Capsule, Acta oto-laryng. 22:382-392, 1935. 

6. Bast, T. H.: Development of the Otic Capsule: III. Fetal and Infantile 
Changes in the Fissular Region and Their Probable Relationship to the Formation 
of Otosclerotic Foci, Arch. Otolaryng. 23:509-525 (May) 1936. 

7. Bast, T. H.: Development of the Otic Capsule: JV. Fossula Post 
Fenestram, Arch. Otolaryng. 27:402-412 (April) 1938. 

8. Martin, J., and Anson, B. J.: Otic Capsule and Membranous Labyrinth 
of the Twenty-Nine Mm. (Crown-Rump) Human Embryo, Arch. Otolaryng. 27: 
279-303 (March) 1938. 

9. All reconstructions were prepared by the wax plate method from tracings 
made with an Edinger projection apparatus at a magnification of 125 diameters. 
The drawings of the reconstructions (figs. 1 to 12) were prepared at one-half the 
size of the reconstructions ; those of the sections (figs. 31 to 59) at a magnification 
of 50 diameters, with the aid of an Edinger projection apparatus. The photo- 
graphs of the reconstructions (figs. 13 to 17, 22 to 30 and 60 to 64) were taken 
at approximately one-fifth the size of the reconstructions; those of the cartilage 
and bone of the base (figs. 18 to 21) at approximately one-fourth the original 
dimensions. The reconstructions include sections as follows: 17 weeks (fig. 60), 
35 sections; 1914 weeks (fig. 61), 42 sections; 21 weeks (fig. 62), 60 sections; 
fetus at term (figs. 1, 2 and 13 to 15), 52 sections; 3 months (figs. 7, 8, 16 to 19 


(Footnote continued on next fage) 
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mental stages were selected from the series of sections in the department of 
anatomy at the University of Wisconsin and in the department of otolaryngology 
at the Northwestern University Medical School. These series were lent by Profs. 
Theodore H. Bast and iz Gordon Wilson. All series in the otologic collection at 
Northwestern University were prepared by Miss Helen Banks, R.N. 

The stapes and the surrounding portion of the otic capsule in the fetal series 
have been described and illustrated in our earlier paper1; only the details of 
fissular structure, then, will be presented in the current account 
and 63), 155 sections; 3 years (figs. 3, 4, 22 and 23), 
9, 10, 24 and 25), 116 sections; 57 years (figs. 11, 12 and 26 to 28), 121 sections, 


and 70 years (figs. 5, 6, 29, 30 and 64), 100 sections. Most of the sections 


), 77 sections; 18 years (figs 


are 20 to 25 microns in thickness. In magnifying the anatomic features in the 


reconstructions to the extent of 125 diameters all important details are brought 
I 


to gross dimensions; e. g., the whole reconstruction may be 3 feet (90 cm.) in 
length. The reconstructions from the fetus (figs. 13 to 15), the infant (figs. 16 
and 17), the child (figs. 22 and 23) and the 2 older adults (figs. 26 to 30) were 
made in segments in order that, by removing one portion, the form of the stapes 
and the course and relations of the fissula could be more effectively demonstrated ; 
in the case of the child, the reconstruction was fabricated in three segments. (The 
upper piece is removed in figure 22 and the lower in figure 23.) The gray color 
indicates cartilage, while black marks a “cut surface” as represented by a transverse 
section in the series. Areas in the reconstructions marked out by white lines 
(figs. 24, fen. cartil., and fig. 29, v.o. fiss.) are composed of cartilage in the section. 
Only cartilage and bone are separately indicated and not intrachondrial bone 
(cartilage islands). In figures 18 to 21 these two elements are reconstructed 
separately. Except for those of the fissula (figs. 60 and 64) the reconstructions 
represent solid tissues, namely, bone and cartilage. The fissular models, on the 
contrary, represent space (of the tympanic cavity, the vestibule and the fissular 
channel) ; they are essentially “casts” of the spaces enlarged to gross dimensions ; 
they are employed as the only device by which the intraosseous space of the fissula 
could be adequately shown. 

In the sections (figs. 31 to 59) haversian bone and hyaline cartilage are shown 
(not the modified cartilage, or intrachondrial bone) ; merely free margins of mucous 
membrane and perichondrium are shown, in order to render the figures somewhat 
diagrammatic. In the specimens from which figures 34 and 36 were prepared 
the mucous membrane is edematous and the layer therefore thickened. In otitis 
media, it may be recorded, edema of the submucosal tissue is sufficient to obliterate 
the space around the stapes. That this was actually the case was shown by 
preparing a reconstruction (not illustrated) of the mucous membrane 

In obtaining the measurements presented in the table, the length of the stapedial 
crus was taken as the distance (in a straight line) between the point of continuity 
f the crus with the tympanic surface of the base and the line of fusion of the 
crura to form the neck. In describing the head and neck it is difficult to find 
dependable limits for these subdivisions of the stapes; the authors have chosen to 
regard the head as substantially equivalent to the area of articulation, including 
not only the cartilaginous cap but the osseous lamina internal to the latter; the 
neck, then, is the portion of the ossicle intervening between the head and the con- 
joined crura. Since the crura usually meet earlier on the inferior than on the 
superior surface, the length of the neck will differ slightly on the two aspects. 
These morphologic features will be more fully discussed in a paper now in prepara- 
tion (Beaton and Anson 16). 





Fig. 1 to 6.—Reconstructions of the stapes; superior and medial views; X 21. 
The arrows in these and the next group of figures pass through the foramens. 

In these and in the succeeding figures amt. crus. indicates anterior crus of 
stapes; cart. or cartil., cartilage; fac. c., facial canal; fen. cart., fenestral cartilage ; 
fiss. a. f., fissula ante fenestram; fiss. cart., fissular cartilage; foss. p. f., fossula 


post fenestram; hav. sp., haversian spaces; muc. membr., mucous membrane; obt. 


membr., obturator membrane; perich., perichondrium; post. cris, posterior crus; 


pyr., pyramid; sc. tymp., scala tympani; semic. 1. t. m., semicanal for tensor tympani 
muscle; st. lig., stapedial ligament; ¢. c. or tymp. cavity, tympanic cavity; t. o. foss., 


tympanic orifice of fossula; v. or vest., vestibule; vestib. orif. or v. o. fiss., vestibular 


orifice of fissula, and v. o. foss., vestibular orifice of fossula. 
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Reconstructions were prepared from the following series: 
Age and Length Series and Side Figures 
17 fetal weeks (135 mm.) 
19% fetal weeks (161 mm.) : Left 
21% fetal weeks (183 mm.) -: ne Left 
Fetus at term F Right , ota te 
mo. 2 j Left , 8, 16 to 19, 63 
6/18/29 Left 3, 4, 22, 2 
1/17/: Left , 10, 24, 25 
1/14/3. Left 1, 12, 26 to 28 
3/ 3/3 Left 5, 6, 20, 21, 29, 30, 64 
Sections from the following series are illustrated: 
Age Series Figures 
Fetus at term March, ’27 
Fetus at term 4/18/30 
days 5/ 8/36 
wk. 9/ 7/31 
mo. 9/ 9/31 
mo. ! 1/32 
mo. 5/24/32 
i, yr. 28/32 
yr. 3/30/2 
4/32 
17/29 
21/33 
23/33 
3/ 8/35 
4/ 8/35 
1/14/33 
3/ 3/34 
74 —soyr.. 4/ 4/34 


I. Reconstructions—(a) Fetus of 135 mm. Crown-Rump Length 
(17 Weeks): The stapedial and fenestral structures of the specimen 
have already been described ;? the fissula ante fenestram remains to be 
discussed. 

The entire capsular wall in the fissular area is cartilaginous; it 
encloses the strip of connective tissue which fills the fissula ante 
fenestram. The fissula is of simple form. Its appearance when recon- 
structed as a solid is that of an invagination of the vestibular cavity, 
but it has a small connection with the tympanic submucosal tissue 
(fig. 60). The former is its vestibular, and the latter its tympanic, 


extremity. The vestibular extremity, or orifice, is elongate, measuring 
1.04 mm. in length and from 0.08 mm. to 0.12 mm. in width. Coinciding 
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with the contour of the vestibular wall on which it opens, the inclination 
of the orifice is sharply away from the vertical. Inferiorly, the com- 
munication is continued along the wall of the scala vestibuli. The 
fissula extends into the capsule for a maximum distance of 0.8 mm. 
measured from the vestibular orifice; turning sharply at an angle of 
90 degrees, it opens into the tympanic cavity through an orifice which 
is 0.32 mm. long and 0.08 mm. wide. So close together are the two 
orifices that the merest strip of cartilage separates them. Within the 
capsule, the fissula broadens somewhat, attaining a maximum breadth 
of 0.2 mm. 

(b) Fetus of 161 mm. Crown-Rump Length (19% Weeks): The 
stapedial and fenestral structures have been discussed in the initial 
paper in the series.* 

The fissula in this specimen is larger than that in the preceding 
stage (fig. 61); the surrounding tissue is still cartilaginous. The 
vestibular extremity is shorter by one third than that in the 135 mm. 
embryo (0.64 mm. in length) ; it is also wider (0.24 mm.) and com- 
municates mainly with the scala. The fissula extends well above the 
level of the tympanic orifice, attaining its maximum thickness (0.36 mm.) 
in this superior position. The tympanic orifice is round and small 
(0.16 mm. in diameter), appearing to be merely a stemlike extension 
of the main space. The fissula invades the bone for a distance of 
1.84 mm.; its distal margin is irregular, not smooth as in the preceding 
stage. As a whole it is relatively large, more than a mere chink in 
the cartilage of the capsule. 

(c) Fetus of 183 mm. Crown-Rump Length (21 Weeks): The 
stapes, the vestibular window and the surrounding capsular wall have 
been described in our earlier publication.’ 

Bone has now replaced cartilage to such an extent that the former 
tissue remains only in the areas of the fissular orifices and the vestibular 
window. Remarkably, the fissula is smaller than it is in the 161 mm. 
embryo (fig. 62). The vestibular orifice is 0.88 mm. in length; the 
tympanic, approximately 0.8 mm. The fissula is divided into two 
portions, separated by cartilage; the upper subdivision is roughly quad- 
rangular, its margin irregular. The adjacent margin of the lower piece 


is similarly irregular, at one point widening into a finger-like projection 
(0.24 mm. in width). The upper piece curves on itself, the concavity 


being on the medial side; the lower piece is not curved, and it extends 
anteriorly toward the cochlea. 

(d) Fetus at Term: The stapes has attained its adult dimensions 
in the embryo of 135 mm., i. e., before the embryo itself has reached 
the midfetal stage.t In the fetus at term the adult configuration of the 
constituent parts of the stapes is evidenced (figs. 1, 2, 13 to 15); 
between the stage of the fetus at term and that of the oldest adult 
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Figs. 13 to 15.—Reconstruction of the stapedial region in a fetus at term; 


Figures 13 and 14 are tympanic views; 


tions *). 


x na 
cartil. 
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figure 15, a vestibular (general descrip 
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only relatively moderate alterations occur—moderate, at least, in com- 
parison with those which the stapes undergoes in the interval between 
the midfetal stage and birth. 

The features which distinguish the stapes of the fetus at term from 
that of the 183 mm. embryo and those which are characteristic of the 
adult ossicle may now be discussed. Outstanding among them is the 
new structure of the base (footplate) and the crura: These parts are 
no longer hollowed bars perforate on one surface but are channeled 
members with the excavations mutually facing each other, that is, 
directed toward the intercrural space (figs. 1, 2, 13 and 14). Struc- 
turally the crura differ from the base, however, in being evenly grooved 
to form a semicircle in cross section and in consisting entirely of bone. 

The base, although also grooved, possesses a different form, being 
flattish where it faces the vestibular cavity. The base projects back- 
ward marginally in the form of lips which are continuous with the 
free edges of the crura (fig. 14). The base is a bulkier structure than 
either crus and consists of both cartilage and bone, arranged in two 
laminas (figs. 1 and 14); the cartilage forms a complete layer on the 
vestibular surface of the base (fig. 15); the bone, an almost unbroken 
stratum on the tympanic surface (fig. 14); in only occasional small 
areas on the latter aspect of the footplate does cartilage persist. The 
explanation of the structure just described is not far to seek; the 


process of perforation, seen in its initial stages in the embryo of 


183 mm.,' has ultimately destroyed the inner wall of each crus and the 
tympanic wall of the base of the stapes. Thus, while cartilage has 
been wholly replaced by bone along the crura, it has not supplanted— 
merely formed a coating for—the cartilaginous lamina of the base; in the 
course of this process marrow has been succeeded by connective tissue, 
now submucosal in position. Were a long bone halved through its 
length and its marrow replaced by periosteal tissue, the morphologic 
result would be similar. 

The crura arise from the inferior portion of the base, especially 
the posterior crus (fig. 14). They are directed laterally, not in an 
exactly horizontal plane but at an acute angle with the base; they 
therefore lie close to the infrafenestral wall of the otic capsule, a 
proximity increased by the jutting character of the wall itself. The 
anterior crus is the shorter and less curved of the two; it is also less 
deeply grooved ; in section, it has the form of a letter “C’’ with a short 
inferior arm, while the posterior crus resembles the same letter with a 
long inferior arm. 

The neck of the stapes, like the crura, is entirely osseous (figs. 13 
and 14). Like the crura, it is excavated (figs. 1 and 14), but in the 
form of an incomplete cylinder, entirely open medially (i. e., toward 
the base) and partially so superiorly; the space is continuous with that 





948 ARCHIVES OF OTOLARYNGOLOGY 


enclosed by the head. In the head, cartilage is limited to the articular 
surface (fig. 14), the latter being cupped for reception of the incus. 
The head resembles the base in consisting of two laminas, the external 
one, just described, which is formed of cartilage, and an internal layer, 
formed of bone. 

The facial canal at this stage is a complete bony channel, the jutting 
character of which adds considerably to the depth of the fossa in which 
the stapes lies. 

The stapedial ligament exhibits a structure which is not distinguish- 
able from that in the adult. 

The fissula ante fenestram of the specimen has been described in 
earlier papers.*° It consists of a small round tympanic extremity 
(diameter, 0.09 mm.) situated on the floor of a depression in the otic 
capsule (figs. 13 and 14). From this extremity, situated 0.7 mm. in 
front of the vestibular window, it widens rapidly, extending medially, 


Change in Measurements with Age 








Length of Lengthof Lengthof Lengthof Width of Base, Mm. 
Stapes, Base, Anterior Posterior -—————~— —_~ 
e Mm. Mm. Crus. Mm. Crus,Mm. Anterior Posterior 


Fetus at term. 3.048 2.488 2.304 2.528 0.840 0.986 
8 months. ; 3.424 2.712 2.952 2.536 1.008 1.264 
8 years.... ' 3.216 2.600 2.840 688 0.784 0.960 


.256 1.264 1.024 
328 1.376 1.168 


57 years.. 2.272 592 2.456 
70 years soe . 2.6096 2.536 2.496 


9 
18 years ‘ 3.144 2.544 2.416 2.136 1.024 1.130 

9 

9 





inferiorly and then, without interruption, posteriorly, to communicate 
with the vestibular window by an auxiliary orifice (0.12 mm. wide 
and 0.15 mm. long). The true vestibular extremity opens into a groove 
at the junction of the vestibule and the scala vestibuli as an oval orifice 
(0.12 mm. wide and 0.3 mm. long), placed 0.4 mm. from the vestibular 
window (fig. 15). Its connective tissue is embedded in cartilage which 
is a continuation of the chondral rim of the vestibular window. 

(e) Infant of 3 Months: The stapes in the infant is slightly larger 
than is that of the fetus at term (figs. 7 and 8 and table), but the 
increase is so slight that it might reasonably be regarded as due to indi- 
vidual variation. 

The base consists of two layers, as does the stapes in the fetus; the 
vestibular lamina is entirely cartilaginous; the tympanic, almost com- 
pletely osseous (figs. 18 and 19). The ratio of cartilage to bone in the 
base is approximately 2:1. The cartilage of the vestibular lamina 
extends well over the margin to the tympanic surface, forming a rim 
at the periphery of the base (figs. 16 and 17). Anteroinferiorly the base 


10. Reconstructions are seen in Anson and Martin,* figures 22 to 27, and 
Wilson,® figure 4. 
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narrows into a blunt point; its curvature imparts a reniform outline. 
The base is not seated in the window plunger fashion, but at its anterior 
extremity lies against the tympanic surface of the window’s shelving 
margin (fig. 17, between arrows). 


cartil: 


fiss. a.f 


foss.p.f. 








Figs. 16 and 17.—Reconstruction of the stapedial region in an infant 3 months 
old; x 21. Figure 16 is a tympanic view; figure 17, a vestibular. In figure 16 
the unlabeled arrows point into the space between the base and the crura; in figure 
17 they mark the area in which the stapedial base is overlapped by the fenestral 
margin. 


The crura are channeled osseous columns which arise from the 
inferior aspect of the base and as they extend laterally incline inferiorly 
in close proximity to the labyrinthine capsule (figs. 8 and 16). The 
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anterior crus is straighter, smaller in circumference and less deeply 
channeled than the posterior. A cross section through any part of either 
crus would present a C-shaped figure with an exaggerated lower arm; 
that is to say, as seen from above the inferior margins of the two 
crura extend into the intercrural space for a greater distance than the 
superior, the circumference of the intercrural space along the inferior 
margin therefore being less than it is along the superior. 

The head and neck are hollowed rather completely, except at the 
articular surface of the head (fig. 8, arrows, and fig. 16). The neck is 
short, and its exact limits are difficult to determine; such is regularly 


the case, because the change from crura to neck and then to head is 


gradual and not marked by incisures. On the posterior margin of the 


neck of the stapes occurs the inconstant tubercle of bone which served 
for insertion of the ligament of the stapedial muscle; it is covered by 
a thin layer of cartilage. The articular surface of the head points some- 
what inferiorly ; it is invested by cartilage (fig. 16). 

The fistula ante fenestram presents three extremities, as does that 
of the fetus at term and that of the 135 mm. embryo. The opening into 
the vestibular window (fig. 63), in direct contact with the annular 
ligament, is a feature not frequently encountered. The vestibular 
extremity is elongate (1.1 mm. long and 0.1 mm. wide), as is usually 
the case. The tympanic extremity is a mere depression. The cartilage 
surrounding the vestibular window still forms a thick fenestral rim. 
From its anterior aspect the cartilaginous mass extends to incorporate 
the fissula ante fenestram, most prominently at the vestibular extremity. 

A fossula post fenestram occurs in the specimen. It possesses a 
distinct vestibular extremity (fig. 17) and a less prominent tympanic 
opening. The fossula post fenestram, like the fissula, is lodged in 
cartilage which is directly continuous with that which surrounds the 
vestibular window. 

The recess in the otic capsule occupied by the stapes is a deep 
excavation; its roof is the prominence formed by the facial canal 
(fig. 17); its floor, the inclined wall of the tympanic cavity below the 
crura (fig. 16). The space intervening between the stapes and these 
bony walls is of course considerably reduced by the mucosal lining of 
the tympanic cavity.® 

(f) Child of 3 Years: The stapes of the child has not undergone 
marked change in shape ; surprisingly, it is smaller than that of the infant 
(table). 

The vestibular portion of the base of the stapes is still entirely 
cartilaginous (figs. 3 and 23). The vestibular surface is not smooth, 
being marked by a concavity near its anterior, and a convex portion 
near its posterior extremity. The cartilaginous lamina of the base is 
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cartil. 


Cartiladginous 
lamina of 


Osseous 
lamina of 
base 


crura 


Figs. 18 to 21.—Reconstructions of the osseous and the cartilaginous portion 
of the base of the stapes; tympanic aspect: « 28. Figures 18 and 19, infant 3 
months old, and figures 20 and 21, adult 70 years old 
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fiss. cartil 
fen.cart. v.0.fiss. 








Figs. 22 and 23.—Reconstruction of the stapes and the stapedial area in the 
child 3 years old; xX 25. Figure 22 is a lateral (tympanic) view; figure 23, a 
medial (vestibular) view. 
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turned laterally along its periphery in such a way as to produce a deep, 
elongate fovea on the tympanic aspect (figs. 4 and 22) ; this hollowing 
is continuous with that which is internal to each crus. The tympanic 
surface, except peripherally, where it is covered by cartilage, is made 
up almost entirely of bone; a few small areas of cartilage remain on 
this lateral surface (fig. 4). The two laminas of which the fetal stapes 
is composed thus remain distinct in that of the child ; the ratio of cartilage 
to bone is approximately 2: 1. 

The crura are composed entirely of bone. They arise from the base 
at such an acute angle that inferiorly they lie in close proximity to the 
wall of the labyrinthine capsule (fig. 22). 

The head and neck are even more deeply hollowed than these parts 
of the infantile stapes. Only a small amount of cartilage remains to 
cover the articular surface and the bony prominence for the insertion of 
the stapedial muscle. The articular surface of the head is directed 
inferiorly. The flanged margins of the crura join the capital and basal 
extremities in such even curves that the intercrural space is oval rather 
than triangular in outline. The inferior margin of the intercrural space 
is smaller in circumference than the superior. 

There is no appreciable change in the structure of the stapedial 
(annular) ligament. 

The wall of the facial canal has increased somewhat in thickness. 

The fissula ante fenestram is filled with a slightly vascular connective 
tissue, which is continuous laterally with the submucosa and medially 
with the periosteal lining of the vestibule. The vestibular extremity of 
the fissula is oval in outline (0.05 mm. long and 0.04 mm. wide) ; it is 
situated 0.5 mm. from the margin of the oval window and extends for 
a distance of 0.9 mm. into the otic capsule (fig. 23). The tympanic 
extremity is round (0.06 mm. in diameter) ; it is removed 0.3 mm. from 
the margin of the vestibular window. The cartilaginous shell of the 
fissula is continuous with the fenestral rim. 

In this specimen a shallow depression occurs on the vestibular wall, 
representing an incomplete fossula post fenestram. 

(g) Adult of 18 Years: The stapes in the adult of 18 years is a 
less bulky structure than it is in the child 3 years old. 

The vestibular surface of the base is smooth and composed of 
cartilage except for small, scattered areas of bone which have spread 
from the osseous lamina on the opposite surface (figs. 10 and 25). At 
this stage, therefore, the slow process of replacement of cartilage by bone 
has progressed to the point at which islets of bone make up part of the 
vestibular surface of the base. The cartilage around the margin of the 
base, though somewhat reduced in extent, still forms an unbroken layer ; 
at no point has bone extended through the cartilaginous rim to reach 


11. A reconstruction is illustrated in Anson and Martin,* figures 18 to 21. 
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its free surface. On the tympanic surface of the base cartilage remains 
only in small patches (fig. 24). In the base as a whole the ratio of 
cartilage to bone is now approximately 1:1. 

The crura are thinner and shallower than they are in the child 


(fig. 9); they take origin at approximately the center of each extremity 
> a Pan) ‘J o 


Fen. cartil: 
{~~ 


Figs. 24 and 25.—Reconstruction of the stapedial region in an adult 18 years 


old; lateral and medial views, respectively; x 20. 


of the base. As they extend laterally they exhibit but slight inferior 
inclination. 

The walls of the head and neck are thinner. The bone of the superior 
surface of the head and neck remains only as two thin projections and 


one unbroken bridge; the projections extend toward each other, one 
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from the capital end of each crus; the bridge of bone appears as a 
prolongation of the anterior crus (figs. 9 and 24). The articular surface 
of the head is markedly excavated, with definite lipping of the edges; 
it consists of a thin cartilaginous layer applied to equally thin bone. On 
the posterior surface of the neck is a slight elevation serving for the 
insertion of the stapedial muscle. 

The fissula ante fenestram is inclosed in cartilage which is continuous 
with that surrounding the vestibular window; its orifices terminate on 
the surface of the cartilage (fig. 25, vestibular opening). The tympanic 
extremity is small (0.08 mm. in diameter), situated 0.06 mm. from the 
margin of the vestibular window. In this specimen,- bone of sclerotic 
character almost completely replaces the normal connective tissue of the 
fissular space ; at the tympanic extremity it is in actual contact with the 
mucous membrane.’* 

A fossula post fenestram is present but is an incomplete channel. Its 
vestibular extremity is an elongate slit situated within, but near the 
posterior margin of, the fossular prolongation of the fenestral cartilage 
(fig. 25) ; a small tympanic depression occurs. 

(h) Adult of 57 Years: At the age of 57 there is no appreciable 
change in the size of the stapes (figs. 12 and 27). The reduction in bulk 
and the continued replacement of cartilage by bone are the only changes 
which make the ossicle of the old adult different from that of the 
young one. 

The base of the stapes is much thinner; it is one third as thick as 
that of the fetus at term and one half as thick as that of the young adult 
(18 years). On the vestibular surface the replacement of cartilage by 
bone has progressed to such a point that approximately one eighth of 
the surface is made up of cartilage (figs. 11 and 28). The tympanic 
surface is now composed entirely of bone. The ratio of cartilage to 
bone in the base as a whole is approximately 1:2. The cartilaginous 
rim of the window has decreased considerably in thickness. 

The crura are thin osseous structures ; each has the form of a hollow 
column halved through its long axis. The crura extend laterally with 


a marked downward inclination and thus are closely approximated to the 


wall of the labyrinthine capsule. The anterior crus, in cross Section, 
has the form of a “C”; the same letter with a lengthened lower arm 
would represent the cross sectional form of the posterior crus (figs. 12, 
26 and 27). Correspondingly the circumference of the intercrural space 
in the plane of the superior surface of the stapes is greater than the 
circumference at its inferior margin. Neither crus arises at its basal 
extremity simply from the anterior or the posterior margin of the base ; 
rather, its edges are continued into the elevated lips of the base so that 


12. The significance of this tissue has been discussed and the pathologic tissue 


as a mass reconstructed by Anson and Martin,‘ figures 61 to 65. 

















’ cartil. ‘ 
bone v.o.fiss. 


Figs. 26 to 28.—Reconstruction of the stapes and neighboring structures in an 
adult 57 years old; xX 20. Figures 26 and 27 are lateral views; figure 28, a medial. 


In figure 26 an arrow points into the pyramid. 
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it meets the base not at a sharp angle but in a curve which is concave 
inward (figs. 12, 26 and 27). The liplike elevation is lost over the 
middle third of the base. Joining again at their lateral ends, in curving 
fashion, the crura form the neck of the ossicle. 

The neck is short and hollowed and contains on its posterior surface 
a low tubercle for attachment of the stapedial muscle. The head is like- 
wise hollow internally. Unlike that of the stapes in the fetus, infant, 
child and young adult, the neck is not perforated with irregular openings ; 
it is smooth and marked off from the head by the sharply elevated margin 
of the latter (fig. 12) ; the presence of this marginal ridge and the occur- 
rence of an unbroken cervical area render the head more clearly dis- 
tinguishable from the neck than in any of the other stages reconstructed 
for the current article. The articular surface is no longer completely 
cartilaginous; bone, assumedly extending through from the internal 
surface of the head, appears as islands; a similar process, operative 
earlier, resulted in the presence of bone on the vestibular surface of 
the stapedial base. 

The anterior attachment of the stapedial ligament, which has not 
changed appreciably, is much wider than the posterior. 

The fissula ante fenestram is prominent, and there is a definite 
increase in resorption of the cartilage which surrounds the structure— 
especially at the tympanic extremity. The tympanic extremity is 0.12 
mm. wide and 0.2 mm. long; it is situated 0.5 mm. from the margin of 
the vestibular window. The vestibular extremity (fig. 28) lies in a deep 
groove, into which there are two direct orifices, the upper oval (0.3 mm. 
by 0.07 mm.) and the lower circular (0.04 mm. in diameter). The 
common ampulla for the two openings is 1.6 mm. from the margin of the 
vestibular window. ; 

The cartilage which forms the rim of the vestibular window has 
decreased, but not in a uniform manner, with the result that the limits 
of cartilage and bone form an irregular line (fig. 28). In spite of this 
resorption of the cartilaginous shell about the window, the internal, or 
articular, surface is free from bony spicules or islands. 

The facial canal in its course over the vestibular window forms a 
prominent ledge, deepening the recess in which the stapes rests (figs. 26 
and 28). 

(1) Adult of 70 Years: The stapes is much thinner than in any of 
the less advanced stages (figs. 6 and 29). The crura are slightly longer 
and the base somewhat shorter but wider than are the corresponding por- 
tions of the stapes in the adult of 57; the entire stapes is shorter and 
the base wider than in the adult of 18 (table). 

The base is as a whole a thin plate, only slightly thickened at its 


margins (fig. 6). The vestibular surface is curved sinuously, with a 


concavity posteriorly and a convexity anteriorly. The periphery of the 





958 ARCHIVES OF OTOLARYNGOLOGY 


base is cartilaginous, while the center, on the vestibular surface, is 
studded with islands of bone (figs. 6 and 30). On the tympanic surface 
cartilage remains only at the periphery of the base and as small areas 





2a. 


e 


v.o.fiss. cartil. 


bone 





fiss. 
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Figs. 29 and 30.—Reconstruction of the stapedial region in an adult 70 years 
old; lateral and medial views, respectively; x 20. 


more centrally placed ; otherwise, this surface is osseous. When viewed 
separately (i. e., in reconstruction) the cartilaginous lamina appears 
as a fenestrated plate through which bone of the opposite lamina would 
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be exposed (fig. 20; compare fig. 21). The two tissues remain distinct 
when seen microscopically (figs. 42 and 42a); their apposed surfaces 
are not smooth, being marked by interlocking irregularities. The ratio 
of cartilage to bone (estimated) in the base as a whole is 2:3. The 
specimen possesses an inconstant feature, the crista stapedis, a ridge of 
bone on the tympanic surface of the base; the long axis of the crest 
coincides with that of the base itself (figs. 6 and 29). 

The crura are thin walled and bowed outward; they are deeply 
channeled and less broadened at their basal extremity than are the crura 
in the adult of 57 years (figs. 6 and 29; contrast fig. 27). They originate 
from the inferior aspect of the base of the stapes and incline inferiorly 
as they extend laterally (fig. 29). The circumference of the intercrural 
space is greater in the plane of the superior margin of the stapes than it 
is in that of the inferior because the crura at their capital ends join 
earlier along their inferior margins, thus encroaching to a greater extent 
on the space which they bound. The stapedial crest bounds the inter- 
crural space medially (fig. 21). At each end the elevation divides, each 
part of the bifid arm extending toward the corresponding free edge of 
a crus; on the anterior end they reach the margins of the crus, covering 
in a hiatus as they do so (fig. 21, arrow) ; on the posterior end of the 
base, the lower member is deficient; the upper one, however, reaches 
the superior margin of the posterior crus—but as a very low ridge. The 
deficiency in parts of this ridge, the absence of a pronounced labial 
elevation on the periphery of the base, the reduced size of the basal ends 
of the crura and the canalization of the neck all appear to be the result 
of a general process of senile erosion. 

The excavation of the neck and the marginal lipping of the articular 
portion are more pronounced than in the previous stages. Islands of 
bone have penetrated the articular surface. There is a slight tubercle 
covered by cartilage for the insertion of the stapedial muscle. 

The fissula ante fenestram opens at a small round tympanic extremity 
(0.03 mm. in diameter), situated 0.3 mm. from the margin of the 
vestibular window (fig. 29) ; the vestibular extremity is as usual larger 
and oval (0.7 mm. long and 0.2 mm. wide) ; it is removed by a distance 
of 0.2 mm. from the margin of the oval window (fig. 30). At the lateral 
extremity the space of the tympanic cavity is deepened into an infun- 
dibular depression, and from the latter the fissula arises by a small neck 
(reconstruction of space, fig. 64). Extending inward this short com- 
munication meets a dilated portion (body) at an angle of 90 degrees.’ 
The body of the fissula is cleftlike and constricted in midcourse. As 
is commonly the case, the vestibular orifice is relatively capacious and 


13. The tympanic orifice is of similar form in the adult of 57, the child of 5 


years and the fetus at term (Anson and Martin,’ figures 6, 28 and 22, respectively). 
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meets the space of the bony labyrinth in the area of junction of the 


vestibule and the scala vestibuli.’* 

A fossula post fenestram is present; the channel possesses a minute 
vestibular orifice (fig. 30). Unlike the fissula ante fenestram, the fossula 
opens on the flattish wall of the vestibule and is not overarched by a 
projecting ridge. It is incomplete, there being no tympanic portion. 
The thin shell of cartilage immediately surrounding the vestibular end 
is isolated, that is, not continuous with the rim of cartilage which lines 
the window. 

The fenestral shell of cartilage has been reduced to a thin rim. In 
the fetus of 183 mm. the cartilage which encloses the fissula is massive,’ 
but in the specimen from an adult 70 years of age only a small portion 
remains, bone having replaced all but an incomplete fissular shell, still 
continuous with the small fenestral rim of cartilage.*° This alteration 
is reflected in the progressive change in proportion of cartilage and bone 
in the base of the stapes; in the infant it is 2:1; in the child, 3:2, and 
in the 70 year old adult, 2: 3. 

II. Sections.—In histologic structure the stapes in fetal and postnatal 
stages is composed of bone and cartilage. The head is cartilaginous 
on the articular (incudal) surface (figs. 38, 50, 51 and 54) ; otherwise 
the structure is osseous throughout the neck and the head; these sub- 
divisions are not solid, but hollow and thin walled, the enclosed space 
being lined with mucous membrane continuous with that of the tympanic 
cavity generally. The crura, from their origin at the neck to the area of 
articulation at the base, are composed of bone. They are thin, covered 
internally and externally by mucous membrane (figs. 31, 32 and 39) ; 
these features are characteristic of the crura, whether near the cervical 
end (fig. 49), in midcourse (figs. 52 and 53) or at the basal extremity 
(figs. 31 to 34, 37 to 40 and 43 to 45) ; at the area of junction of each 
crus and the base, the bone regularly contains haversian spaces (espe- 
cially figs. 32, 37 and 41). Covering the osseous lamina of the base on 
its vestibular, or medial, surface is a plate of cartilage, which, extending 
upward for a short distance on the basal portion of each crus, forms 
a caplike covering for this extremity; it is therefore more than merely 
articular, since it not only invests that circumferential surface which rests 
within the vestibular window but covers the surface which faces the 
space of the vestibule itself (figs. 31 to 33, 38, 39, 42 to 48). The 
“footplate’’ may thus be described as consisting of two contiguous plates 
of tissue, one of bone, the other of cartilage. 

The proportion of cartilage to bone changes during the life of the 
person. In the fetus at term (fig. 31) and in the infant (figs. 32 and 33) 


14. In general, the form of the fissula in the specimen suggests that of the 
channel in the child of 2%4 years (Anson and Martin,‘ figures 10 and 11). 

15. Both are represented by reconstructions in Anson, Karabin and Martin, 
figures 20 and 22, respectively. 
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‘Vestibular window- 





Figs. 31 to 37.—Sections through the stapedial area; figure ‘ 
20. Figure 31, fetus at term; figures 32 and 32a, infant 7 day ; figures 


33 and 34, infant 3 months old; figure 35, child 1% 


years old ; 36, child 2 


years old, and figure 37, child 3% years old. Figure 32a is a detailed representa- 


tion of the area indicated by arrows in figure 32. 
stapedial base is in contact with th: 


The arrows in figures 35 and 37 
mark the limits of the area in which the 
fenestral rim. Bone is represented in solid black; cartilage, in stipple 
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Figs. 38 to 42.—Stapedial area, continued; figures 39 a and 42a, 
20. Figure 38, fetu 
infant 2 


70; others, 
s at term; figures 39 and 39a, child 13 years old; figure 40, 


months old; figures 42 and 42a, adult 70 years old, and figure 41, infant 
7 weeks old i 


ires 39a and 42a are detailed representations of the areas indi- 


cated by arrows in figures 39 and 42, respectively. The arrows in figure 41 mark 


ontact with the fenestral rim. 


the limits of the area in which the stapedial base is in « 
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cartilage predominates over bone. Bone forms a complete, or almost 
complete, stratum, excessively thin in some areas and thicker in others 
(fig. 32a)—as if growing islands of osseous tissue were gradually 
invading and replacing the cartilage of the primordial base. In the 
older child, bone has come to compose approximately one half of the 
thickness of the base (fig. 39a). In the adult of advanced years bone 
predominates over cartilage, the former tissue appearing as plaques on 


the vestibular aspect of the base (fig. 42 a). 





Figs. 43 to 47 Stapedial area, 


vears old; 20. 


The relation of the basal part of the stapes to the vestibular 


is a surprising one: The base fits into the fenestral opening 


a way that a considerable overlapping occurs anteriorly, with 


that a part of the base rests against the fenestral rim (figs 
and 41); in this area of contact the margin of the 
is cartilaginous, as it is in that part where the stapes appear 


to move in the plane of its own long axis (figs. 32, 33, 36, 3 


i 
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Just as the cartilage in the stapes extends over nonarticular surfaces, 
so it does also in the fenestral territory of the otic capsule, covering 
the bone as it does so. It is especially prominent anteriorly, where the 
otic capsule is thin; in this situation, as seen in sections, it projects as a 
compressed cartilaginous lip containing a core of bone (figs. 34, 35, 
37 and 41). Extending anteriorly on the wall of the capsule (figs. 31 to 


Pyramid 


" 
'\ 
! 
i 


\ 
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Figs. 48 to 51.—Stapedial area, continued; successive sections from an adult 57 
years old; x 20. In figure 48 the middle portion of the stapedial base is omitted. 


33 and 44 to 46), it may even reach the tympanic orifice of the fissula, in 
continuity with the chondral lining of the latter (fig. 38). 

In a comparable manner, this tissue is carried anteriorly on the 
vestibular wall of the capsule, to become the cartilaginous wall of the 
vestibular orifice of the fissula ante fenestram (figs. 34, 36, 37, 41, 44 


and 45). And as it passes inward, the cartilage may further extend 
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Figs. 52 to 59.—Stapedial area, continued ; 
figure 53, adult 57 years old; figure 54, infant 4 months old; figure 
57, adult 50 years o 


figure 56, child 3 years old; figure 57 
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into the supernumerary, or fenestral, orifice of the fissula (figs. 32 
and 33). The degree to which the cartilage persists within the fissular 
tract varies with age. 

On the posterior aspect of the window the cartilage has important 
relations to the fossula post fenestram, extending into either or both 
of its orifices (figs. 33 and 41) ; but in general, cartilage does not extend 


as far beyond the fenestral margins there as it does on the opposite 


aspect (figs. 37 and 41). 

The proximity of the stapedial crura, neck and head to the tympanic 
wall inferior to the window is worthy of note. So close are they to 
the wall that frequently the mucous membrane of the head and neck 
(figs. 50, 51, 55, 57 and 58) and even of the crura (figs. 49, 52 and 53) 
is draped over them from the medial wall of the space. The membrane 
lines the excavation within the head and neck (figs. 50, 51 and 55 to 59). 
The submucosal tissue is vascular, vessels being particularly striking 
in that connective tissue which fills the hollowed crura (fig. 38). 

The plane of the articular surface is not uniform throughout the 
circumference of the window. At one level, the window widens laterally 
(figs. 43 and 44) ; at another its form is that of a short cylinder (fig. 45), 
while at a still lower level in the same specimen it widens medially 
(figs. 46 and 47). 


COMMENT AND CONCLUSIONS 


In the embryo of 40 mm. crown-rump length the otic capsule is still 
entirely cartilaginous;* the stapes is likewise composed of cartilage 
throughout, and its form suggests that of a stirrup. In keeping with the 
gradual replacement of cartilage by bone * in the otic capsule, a center 
of ossification has appeared in the base of the stapes at the 161 mm. 
stage.’ In the 183 mm. fetus osseous centers approach the vestibular 
window, leaving a fenestral shell of cartilage, from which a chondral 
tube for the connective tissue of the fissula ante fenestram extends as 
far as the cochlea; in the stapes, the crura and the lateral part of the 
base have become bone, but they are hollowed and contain vascular 
tissue. Gradually excavated on their internal surface—by a mechanism 
which is now being studied—the base becomes a flattish plate, the crura 
guttered columns and the neck a hollow cylinder. The cartilage which 
lines the vestibular window and encloses fissular and fossular channels 
is slowly reduced. The outcome of these widespread changes is evident 
in the capsule and ossicles of the fetus at term, becoming more marked 
as age increases. The course of the change may now be reviewed as it 
affects the structures of the stapedial region, beginning with the fully 
developed fetus and ending with the adult of 70 years. 

The stapes exhibits no regular increase in size as age advances 


(table). While it is longer in the infant than in the fetus at term. in 
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the child and in 3 specimens from adults (18, 57 and 70 years) its length 
is actually less than it is in the 3 month old infant. Assumedly, then, 
once adult dimensions have been attained in the fetus of 21 weeks, 
considerable individual variation may be expected in all later stages. 
Once definitive form is established in late fetal life, the alteration 
proceeds at a slow pace, producing ultimately a stapes which is thinner 
than that of the fetus at term. This observation is to be expected when 
one considers that the basal dimensions are fixed through the relation 
of stapes to fenestra and that the crura and the neck are without 
epiphysial centers for growth; moreover, in later stages the stapes is 
affected by the generalized osteoporosis which the skeleton undergoes. 

The base of the stapes, similarly, is longer in the infant than in any 


of the other specimens studied; the width is highly variable, bearing 
no constant relation to advance in years (table). In regard to form and 
to histologic structure, however, progressive change is more strikingly 
evidenced. In the specimen from the fetus at term (figs. 1 and 14), 
the infant (figg- 8, 16 and 18) and the child (figs. 4 

led backward toward the 


cartilage along the margin of the base is rolle 


crural or tympanic aspect, most prominently on the two extremities, 
where these marginal lips meet the corresponding margin f the crura 
above and below. In the adults, this feature of perip! 
less pronounced ; in the adult of 18 years (figs. 9 and 

(figs. 12 and 27) the middle third of the margin is virt 

the adult of 70 years (figs. 6, 20 and 29) the base 

crura being implanted in it with but slight expansion. 

stapes, once definitive “adult” form is attained in the 

remains throughout life a bilaminar plate; cartilage, 

gressively gives way to bone, the proportion of cartilage to bone chans 
ing from 3:1 or 2:1 in the fetus at term to 1:2 in the older adults 
In the fetus at term (fig. 1), in the infant (fig. 8) and in the child 
(fig. 4), the base is thick; cartilage, predominating, no 

vestibular aspect completely (figs. 2 and 15, fetus; figs. 7 

and figs. 3 and 23, child) but also appears on the opposite or tympani 
surface of the base in the form of small patches of chondrial tissue 
(fig. 14, fetus; fig. 16, infant, and fig. 22, child) ; since 
lamina envelops the bony plate peripherally, its surface 

18 and 19). In adult stages ossification has advanced 

osseous tissue presses through the vestibular lamina, 

medial surface as islets of bone; in the adult of 18 year 


5): in the adult of 57 


OT 
? 


and isolated (figs. 10 and 
coalesced to produce a larger area of bone (figs. 11 

the adult 70 years old cartilage occupies approximately hal 

figs. 5 and 30). The cartilaginous plate is then riddled by 
bone (separately reconstructed, figs. 20 and 21). Concurrently, 





S68 ARCHIVES OF OTOLARYNGOLOGY 


entire base becomes thinner (compare fig. 8 with fig. 6). In individual 


sections this difference is often clearly exhibited ; thus in sections through 
the base of the stapes in the infant (fig. 32 a) and in the child (fig. 39 a) 


the part is relatively thick, while in those from old adults (figs. 42a 
and 48) it is extremely thin; both laminas alike are affected. Similarly, 
it is common experience to find in an excised specimen of the stapes 
from an aged person that the base is astonishingly fragile—as are the 
crura and head in the same specimen."® 

Progressively, too, the overlapping cartilage of the lamina retreats 
from the basal ends of the crura; still a considerable sheath in the child 
(fig. 4), it covers little of either crus in the adult (figs. 6 and 12). In 
general, the crura become thinner as age advances, and, just as they 
are implanted into the base by less wide expansions in older persons, 
so they usually enclose less of a circle when seen in cross section. This 
change would indicate that resorption has acted not only to thin the 
crura but also to erode their free margins and to expose more of their 
internal surface (compare figs. 4 and 12). The channeling of the crura 
is especially striking in transverse or tangential sections through the 
stapes (figs. 40, 49, 52 and 53). The intercrural space is variable in 
outline; usually in specimens from the young it is an irregular oval 
(fig. &, infant, and fig. 4, child), while in older specimens it tends to 
be triangular (fig. 9, 18 years; fig. 12, 57 years, and fig. 6, 70 years) 

a change dependent on erosion of the crura at their basal and capital 
extremities. 

The neck and head of the stapes are still continuous parts of a solid 
cartilaginous cylinder in the embryo of 21 weeks, at which stage the 
crura have become hollow columns composed entirely of bone.’ In 
the fetus at term, cartilage remains only on the articular surface of the 
head, the capital and the cervical portion otherwise being osseous. Not 
only has the neck been hollowed, but the superior wall has been made 
perforate (fig. 1, arrows, and figs. 13 and 14); such puncturing is even 
more prominent in the infantile stapes (figs. 8 and 16), in which two 
large openings occur, and in the child (figs. 4 and 22). In 2 of the 3 
adult series selected tor reconstruction excavation has profoundly altered 
the form of the neck and the head. In the adult of 18 years the greater 
part of the superior surface of the neck is wanting, the crura joining 
near the head—the capital end of the anterior crus remains as a bridge 
of bone; the medial margin of the head, as disjoined prongs (figs. 9 
and 24). In the adult of 70 years the posterior wall of the head is 
deficient, the anterosuperior wall widely perforate (figs. 6 and 29) and 
the head less broadly connected with the neck than in any other example 
in the present group. Oddly, the neck of the stapes from the adult of 


16. Beaton, L. E., and Anson, B. J.: To be published. 
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57 years exhibits no perforations, merely extensive hollowing and cutting 
away of its superior plate. The occurrence of such a simple form where 
complex alteration would be expected serves as another example of 
individual variation, commonly encountered in our anatomic study of 
the stapedial region. 

As seen in sections, hollowing of the neck and head of the stapes is 
prominent and constant, occurring in the fetus, the infant (fig. 54), the 
child (figs. 55 and 56) and the adult (figs. 51 and 57 to 59). Like the 
base of the stapes, the head is bilaminar, cartilage locally covering a 
complete bony shell (figs. 38, 50, 51, 54 and 59). The shape of the 
articular surface varies considerably in specimens from persons of dif- 
ferent ages. In those from young persons from which reconstructions 
were prepared, the head is oval in outline and centrally cupped to receive 
the incus (figs. 13, 16 and 22). In that from an adult of 18 years it 
is roughly triangular and foveate at the center (fig. 24); in that from 
an adult of 57 years also it is triangular, but it is broadly grooved 
horizontally (fig. 26). In the adult of 70 years the articular surface 
of the head is almost quadrilateral and, as in the preceding case, grooved 
rather than foveate (fig. 29) ; at the posterior margin it is pressed inward 
toward the neck, assumedly because the latter part of the ossicle is 
structurally deficient (fig. 6). The area of attachment of the tendor 
of the stapedius muscle is in some cases only slightly elevated and 
difficult to locate in the excised, dried ossicle.** When seen in sections, 
also, it may lack definiteness (figs. 51 and 56). The fibers of the tendon 
may extend to the edge of the articular cartilage (fig. 51). 

In the submucosal tissue which immediately surrounds the stapes, 


blood vessel 


s are frequently abundant (fig. 38) ; they are traceable into 
the corresponding layer on the tympanic aspect of the base, where they 
enter haversian spaces; the latter in some specimens render the osseous 
lamina strikingly cancellous (fig. 41). Haversian spaces seem to be 
most regularly present in the marginal part of the base at the points 
of attachment of the crura (figs. 31 to 33, 38 and 39). 

The stapes rests within a deep fossa, of which the inferior boundary 


is the shelving wall of the vestibule and the superior boundary the 


arching facial canal (especially figs. 13, 24 and 26); so close to the 


inferior wall does the stapes lie that the mucous membrane is mereh 
elevated trom the adjacent wall of the tympanic cavity to cover the 
crura, the neck and the head—as may be seen advantageously in sections 
(figs. 40, 49 to 53, 55, 57 and 58). Between the crura the mucous 
membrane forms the obturator membrane (figs. 43, 44 and 49). At 


the insertion of the tendon of the stapedius muscle the membrane is 
carried posteriorly along the muscle to the wall at the site of the pyramid 
(figs. 51 and 56). In view of these facts it is remarkable that adhesior 


of the stapes is not a more common pathologic conditior 
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The shell of hyaline cartilage which lines the vestibular window is 
thick in the infant and the child (figs. 17 and 23, respectively) and thin 
in the older adults (figs. 28 and 30). It represents the persistent portion 
of the cartilage of the otic capsule, which in the fetus of 21 weeks has 
already been greatly reduced.*‘ In sections, the relation of the fenestral 
rim of cartilage to the bone of the window is clearly demonstrated : 
The cartilage not only covers the bone of the window proper but spreads 
to the neighboring tympanic and vestibular wall as a thin pellicle (figs. 
31 to 38, 41 and 43 to 46). Since, regularly, the base of the stapes does 
not fit into the window as would a simple piston into a cylinder, but 
rather impinges on the lower fenestral margin, the relation between the 
two elements is in part like that between the gliding members of a 
diarthrodial joint. This area of impingement is situated on the inferior 
aspect of the window, near the anterior (fissular) extremity of the 
fenestral shell (fig. 17, between arrows, and fig. 30). In sections which 
pass through the cartilaginous rim tangentially, the effect of overlapping 
is striking (figs. 35, 37 and 41, between arrows, and figs. 34 and 40). 

In spreading beyond the confines of the window itself to invest por- 
tions of the tympanic and the vestibular wall of the osseous capsule, the 
hyaline cartilage extends into the territory of the fissula ante fenestram 
in front (figs. 15, 17, 23, 25, 28 and 30) and into that of the fossula 
post fenestram behind (figs. 17 and 25). The cartilage extends for a 
variable distance into the orifices of the fissula, forming a lining for the 
osseous fissure (figs. 32 to 34, 37, 38, 42 and 44 to 46) ; into the smaller 
fossula, when one is present, it likewise sends a partial lining (fig. 41). 
Usually the cartilage is gradually resorbed as age advances. Thus the 
fissula, considered as a channel through the capsular wall, ordinarily has 
on its walls both cartilage and bone, in proportions that change rather 
regularly as the person grows older. 

In the caliber of the orifices, in location and in the form and size 
of the main channel, fissulae display the greatest variety. The most 
variable part is the tympanic opening. Considering now the specimens 
from which reconstructions were prepared, in the fetus of 17 weeks the 
tympanic orifice is small (fig. 60) ; in the fetus of 191 weeks it is smaller 
still (fig. 61). In the fetus of 21 weeks, however, it is a vertical slit 
of considerable length, being as long as the vestibular orifice in the same 
specimen—a condition rarely encountered (fig. 62). In the infant a 
true tympanic extremity is wanting (fig. 63), while in the adult of 70 
years the tympanic extremity is minute (fig. 64). Since in postnatal 
stages generally ** and in some of the fetal stages during the formative 
period this orifice is small, the condition may be regarded as usual. 


17. Bast.2. Anson, Karabin and Martin. 
18. Anson and Martin.* Wilson.5 Bast.® 
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Figs. 60 to 64.—Reconstructions of the 
figure 61, embryo of 161 mm.; 


views; X 17. Figure 60, embryo of 135 mm.; 
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The vestibular extremity is far more constant in form and size. In 
the fetus (figs. 60 and 62), in the infant (fig. 63) and in the adult 
(fig. 64), it is long and narrow, with the long axis in the vertical plane, 
opening on the anterior wall of the perilymphatic space in the territory 
of union of the vestibule with the scala vestibuli. In no specimen so far 
studied has a vestibular orifice been wanting. 

The body of the fissula is subject to considerable variation in form 
and size. In the 135 mm. fetus it is extremely simple in shape, being 
little more than a cleftlike cul-de-sac derived from the vestibule and 
scala, no greater in length than its opening into the labyrinth (fig. 60). 
But in the 161 mm. fetus it is three times as long as its vestibular 
opening (being prolonged upward and downward beyond the limits of 
the orifices), is thick and extends relatively a great distance into the 
capsular substance (fig. 61). In the 183 mm. fetus it is not a continuous 
strip of connective tissue but is interrupted in midcourse by cartilage 
(fig. 62), whether because of local failure in the process of dediffer- 
entiation of the cartilage of which the primordial otic capsule consisted 
or of the production of new cartilage, in a wave of growth, is not 
determinable. Since in postnatal stages incomplete fissulae are not 
infrequently encountered, it appears likely that disjunction of the sort 
here presented may represent the congenital basis for the anomaly in 
the adult ear. In the infant, a mass of new cartilage occupies part of 


the fissular tract (fig. 63); it is clearly distinguishable histologically 


from the tissue of the original chondral shell; it occupies the upper 
part of the tract and merges with the connective tissue near the vestibular 
opening. The cartilaginous mass is finger shaped and comes near but 
does not reach the tympanic space; the latter extends toward the fissula 
as an infundibular depression, which doubtless represents the site of 
an earlier tympanic communication. Broadening markedly in its lower 
portion—where the space contains the regular connective tissue—not 
only does the fissula open the vestibule, but on the free surface of the 
vestibular window its fibrous tissue becomes continuous with the peri- 
chondrium of the vestibular wall and the ligament of the stapes. In 
the adult of 70 years, the fissula as a whole resembles that in the 135 mm. 
fetus (fig. 64; compare fig. 60), but, as in the infant, its space is par- 
tially obliterated by a cartilaginous mass; the latter presses into the 
minute tympanic orifice and at the opposite end occupies two thirds 
of the vestibular opening. 

It is a common experience to find such a cartilaginous mass, or 
nodular collection, in the fissula of the fetus or the infant, as has been 
reported by Anson and Martin,* Wilson * and Bast ;°% in an examination 
of otologic series we have found such a condition in 16 of 25 ears from 


specimens between the stage of the fetus at term and the 10 year old 
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child ; ** it may, as reported earlier,* be isolated within the bone, lacking 
both tympanic and vestibular continuities. Since it is less frequently 
encountered in adults, the assumption is that it may either be resorbed 
or become the center for production of normal or of sclerotic bone,”’ 
the growth of which destroys the cartilage. 

The fossula post fenestram, like the fissula, is an evagination into 
the bony capsule of the periotic tissue ; but it is situated posterior to the 
vestibular window, and as described and extensively figured by Professor 
Bast * it is the more saccular and the less regular in occurrence of the 
two channels. In the 97 ears (of fetuses, infants and children) studied 
by Bast, the fossula occurred in 67 per cent; but in only 25 per cent 
of the bones having this fissure was the channel complete, i. e., extending 
unbroken from the tympanic cavity to the vestibule. In the course of the 
present study we found the fossula, with both extremities present, in 
the infant of 7 weeks (fig. 41) ; an incomplete fossula—with a vestibular 
orifice only—occurred in the infant (fig. 33), the young adult (fig. 25) 
and the old adult (fig. 30). In each it is lined at least partially by a 
chondral shell.*? | When it is recalled that the fissula ante fenestram and 
the fossula post fenestram are produced through a histologic mechanism 
of dedifferentiation in cartilage already formed ** and that their con- 
tained fibrous tissue may be encroached on in later stages by cartilage 
derived from the lining of the space,*® or by new bone, it is not sur- 


prising that they exhibit an amazing variety in form and contents. 


19. Anson, B. J.: Investigation in progress. 

20. Anson and Martin.* Bast." 

21. In the numerous series studied by Dr. Bast, the earliest indication of the 
fissula ante fenestram occurred in an embryo of 50 mm. crown-rump length; 
the fossula post fenestram, however, was first discernible in the 100 mm. embry 
It may be mentioned, incidentally, that in the preparation of reconstructions of 
the otic capsule in the 29 mm. embryo neither cleft has appeared, nor is either 
present in the 40 mm. embryo (Anson, Karabin and Martin 


22. Bast. footnotes 2 and 7. 





NASOPHARYNGEAL ATRESIA 


DESCRIPTION OF AN OPERATION 


HENRY M. GOODYEAR, M.D. 


CINCINNATI 


Nasopharyngeal atresia is of infrequent occurence, but when it does 
occur its treatment is fraught with many difficulties and failures. 

Unless an adequate opening is obtained, suppuration and deafness of 
both ears usually progress, often accompanied by chronic infection of 
the nasal sinuses. 

I wish to offer here a simple procedure, which, if care is taken to 


preserve sufficient mucous membrane, will give an excellent result in 


selected cases. 
REPORT OF A CASE 

A man aged 37 came to me stating that complete closure of the nasopharynx 
had developed after scarlet fever when he was 8 years old. 

Examination revealed marked scarring of the posterior pharyngeal wall, with 
nasopharyngeal atresia. However, an opening about 2 mm. in diameter was found 
just posterior to what remained of the uvula. The patient was not aware of this 
small opening. 

The tonsils were small and reasonably clean. Both ears were discharging 
through large central perforations in the tympanums. 

I planned to resect and turn up a flap of mucous membrane on the posterior 
pharyngeal wall, as advocated by Dr. John E. Mackenty, a procedure which I had 
used with some success in a previous case. However, I felt that it might be possible 
to secure an opening with the least possible disturbance of the tissues in the follow- 
ing manner: A no. 4 sinus dilator was passed through the nose after careful 
cocainization and injection into the pharyngeal wall of 1 per cent solution of 
procaine hydrochloride. The sound was pressed firmly into the adherent area 
(fig. 1), and the tissue was cut horizontally down to the point of the instrument, 
through and through. The sound was then moved along and the incision continued 
as far laterally as bulging over the tip of the sound presented. 

The tissues as they were severed retracted upward and slightly downward, so 
that a strip of normal mucous membrane 2 to 4 mm. wide showed through the 
incision on the posterior pharyngeal wall (fig. 2). 

A postnasal plug was inserted but came out the following morning and was 
not replaced. 

The patient left the hospital on the second day after operation, and the healing 
was uneventful. 

It is now eight months since the operation, and a no. 4, 22 mm., pharyngeal 
mirror passes the opening comfortably. 

Read at a meeting of the Cincinnati Otolaryngological Society, Cincinnati, 

31, 1938. 
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Fig. 1—Nasofrontal sound (no. 7) passed through the nose, 








the soft palate downward and forward 
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small amount of retraction after incision necessary for its success. 
However, if such a condition occurred, one would be justified, I believe, 
in trimming, or by means of a right angle punch forceps removing, 
2 or 3 mm. of the lower edge of the palatal flap, especially in the outer 
angles of the incision. I make this suggestion because it appears that 


to have the palate elevated even 1 or 2 mm. above the incision is all 


that is necessary to prevent reunion. 

For this operation to be successful the freshly cut edge of the 
palatal flap must rest on, or lie anterior to, an unbroken surface on the 
posterior pharyngeal wall. 

It is a mistake to cut too far into the lateral walls, as no additional 
space will be gained and the resulting scar tends to reduce the opening. 

An opening admitting a no. 4 pharyngeal mirror after healing 1s 
adequate. Too large an opening, with limited motion cf the soft palate, 
is objectionable to the patient. 


556 Doctors’ Building. 





Case Reports 


NEUROFIBROMA OF THE FACIAL NERVE IN 
THE FACIAL CANAL 


Destruction of the Labyrinth and Mastoid Process 


Henry L. Wittiams, M.D., anp Peter N. Pastore, M.D.,* RocHEsTeR, MINN. 


The case of neurofibroma of the seventh nerve reported here is of 
interest not only because it is apparently the first instance of neuro- 
fibroma of the facial nerve involving the mastoid bone to be reported 
but also because it illustrates the procedure which seems most logical 
to follow when in the presence of a destructive process involving the 
mastoid bone a diagnosis of a malignant process cannot be made with- 
out performing an exploratory operation. 

A malignant lesion of the mastoid bone is usually secondary to 
carcinomatous degeneration of squamous epithelium of the aural canal 
or of squamous epithelium which has invaded the cavity of the ear 
or the mastoid antrum during the reparative process following a destruc- 
tive type of acute otitis media. The occurrence of a primary malignant 
process in the mastoid bone is exceedingly rare, Lillie’ having reported 
the only proved case that was encountered at the Mayo Clinic from 1918 
to 1937. A case of endothelioma involving the middle ear and mastoid 
and producing a peripheral type of palsy of the facial nerve has been 
encountered recently at the Mayo Clinic. Sarcomas producing wide- 
spread destruction of the mastoid have been reported. Cholesteatoma 
is the most frequent tumor that produces destructive changes in the 
mastoid bone. 

When specimens are not obtainable from the aural canal for 
biopsy or when the results of biopsy are inconclusive, as in the case 
which we are presenting, we feel that operation on the mastoid process 
is indicated, to make a differential diagnosis and to remove a non- 
malignant lesion if it is present or to attempt excision of a malignant 
lesion if it seems operable. Such a procedure followed in the present 
case led to the discovery of a neurofibroma. 


REPORT OF A CASE 


A white man aged 59, registered at the Mayo Clinic on Nov. 16, 1937, com- 
plaining of complete paralysis of the left facial nerve of four years’ duration. He 
gave the following history: ‘Four years previously he had bitten the left side 
of his upper lip accidentally while eating, and his attention was then called to 
drooping of that part of his lip. Within a month, complete paralysis of the left 
facial nerve had developed and had persisted unchanged until he was hardly 
conscious of it. In June 1937, soreness and pain developed in the left mastoid and 

* Fellow in Otolaryngology and Rhinology, the Mayo Foundation. 

From the Section on Otolaryngology and Rhinology, the Mayo Clinic 

1. Lillie, H. I.: Surgical Report for 1936 of the Section on Otolaryngology 
and Rhinology, Proc. Staff Meet., Mayo Clin. 12:337-340 (June 2) 1937. 
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preauricular regions, the pain extending to the chin. Concurrently he became 
more conscious of deafness and pounding of the left ear, which had been present 
for several months. He consulted his family physician, who told him that 
there was a polyp in his left external auditory canal. The polyp was removed, but 
the deafness and tinnitus were not altered, although the pain subsided somewhat 
Shortly afterward more tissue was removed from the auditory canal, but the 
lesion soon recurred and could be seen protuding into the concha. 

On examination at the clinic, the patient was found to have complete paralysis 
of the left facial nerve, the muscles of the left side of the face showing a com- 


1.—Destruction in the left mastoid region. 
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Fig. 2—Appearance of the mass in the concha and regions of destruction and 


dilatation of the facial canal found at operation. 


plete reaction of degeneration. Also, the muscles of the forehead were atrophic 


on that side. The watery eye of paralysis of the facial nerve and dysarthria als 


were evident. A polypoid granulomatous mass, which was suggestive of a 
neoplasm, filled the left external auditory canal and concha. There was com- 
plete nerve deafness on the leit side. Complete physical examination and neuro 
logic study indicated that the patient’s general condition was normal. 
Roentgenologic examination of the temporal bones revealed a region of 
irregular destruction of the left mastoid bone overlying the region of the lateral 
sinus (fig. 1). Results of laboratory tests were within normal limits, and the 


serologic test for syphilis gave negative results 
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Material removed for biopsy from several parts of the tissue filling the 
external auditory canal was reported to consist of an inflammatory ulcer and 
granulation tissue. Although the lesion was suggestive of a malignant process 
clinically, exploration of the mastoid process was thought to be a justifiable 
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Fig. 3.—Above, palisade or regimental alinement of the nuclei in the fibrous 


zone. Below, swollen cells (foam cells) filled with lipoid substance. Degenerated, 


collagenous and fibrous regions and many nuclei are present. 
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procedure. Radical mastoidectomy on the left side and exploration of the 
petromastoid portions of the left temporal bone were advised. 

When the mastoid process was uncovered, it was found that a yellowish 
soft material had broken through the cortex at the tip and on the anterior 
surface just above the posterior wall of the external auditory canal. The bone 
of the cortex was removed, and the mastoid cells were found to contain the 
same yellowish soft material, which had eroded the mastoid bone widely, had 
uncovered the dura of Troutman’s triangle and the sigmoid sinus and had 
extended deep into the pyramid and into the middle ear; most of the labyrinth 
apparently had been absorbed. In the anterior superior quadrant of the middle 
ear, a cylindric channel filled with yellowish material penetrated the pyramid 
just below the anterior surface. This was thought to be the facial canal enlarged 
by the growth of the tumor (fig. 2). Owing to the gross appearance of the 
tumor and because there was only moderate bleeding, a surgical diagnosis of 
neurofibroma originating from the facial canal was made, although the destruc- 
tion of bone was to some extent evidence against such a diagnosis. Examination of 
frozen sections of tissue removed at the time of operation showed that only 
inflammatory tissue was present. However, study of many fixed sections of tissue 
revealed that the tumor was a neurofibroma containing regions of lipoid degenera- 
tion. Evidence of tumor was not noted in the peripheral inflammatory compact 
bone on microscopic study (fig. 3). 

On the third and fourth days after operation, on advice of the Section on 
Radiology, 12,000 milligram hours of radium was given in divided doses by 
external application to the left aural region. Convalescence was short and 
uneventful, and on dismissal from the clinic the patient was instructed to return 


at a later date for another examination 


COM MENT 


According to Bell,? neurofibromas may be single or multiple. They 
are found most frequently in association with small cutaneous nerves, 
but they may arise from any nerve trunk, including the roots of origin 
within the cranial cavity and spinal canal, and from the sympathetic 
nerves. The diagnosis of neurofibroma may be established by either 
microscopic or gross demonstration that a nerve penetrates a tumor. 
In the case of the larger nerves, the origin of the tumor is easily 
established by inspection, but its origin from small nerves can be demon- 
strated only microscopically. 

Virchow,® in 1863, made the first important subdivision of neuro- 
fibromas when he separated the true neuromas from the false neuromas, 
stipulating that any tumor which belongs to the class of true neuromas 
must contain true neoplastic cells. Thompson,* in 1903, in a splendid 
analysis of these tumors, divided the false neuromas into two types, 
solitary and multiple. The solitary false neuromas, he stated, arise 
from the connective tissue of nerves, the multiple false neuromas being 
those tumors which are found only in cases of von Recklinghausen’s 


Bell, E. T.: A Textbook of Pathology, ed. 3, Philadelphia, Lea & Febiger, 
G. o.. Zo5. 
3. Virchow, cited by Penfield.* 


4. Thompson, cited by Penfield, 
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disease.’ True neuromas, consisting of nerve fibers and ganglion cells, 
are rare. Of the cranial nerves, the acoustic nerve is affected most 
often by neurofibroma. Such a tumor forms at the cerebellopontile 
angle. 

Cushing ® stated: “Excluding the hypophyseal and parahypophyseal 
tumors, it is safe to say that the acoustic neuromas represent from 
8 to 9 percent of all intracranial tumors.” 

The case reported here is one in which the facial nerve was involved, 
the neurofibroma apparently originating in the facial canal and involving 
the mastoid bone. Careful search of the literature has failed to reveal 
any report of a similar case. 

Tremble and Penfield,” in 1936, reported an interesting case of a 
tumor of the greater superficial petrosal nerve arising in the vicinity of 
the geniculate ganglion. The presenting symptom was facial paralysis. 
An ingenious examination was helpful in localizing the tumor before 
operation. The tumor found at operation was diagnosed as perineural 
fibroblastoma. 

Gnassi and Borrone,* in 1938, reviewed the histogenesis and patho- 
logic picture of neurofibroma. 

With regard to the effect of irradiation on neurofibroma, Desjardins ® 
has called attention to the observation that neoplasms which arise from 
tissues that are known to be radioresistant are usually radioresistant 
themselves. In view of the fact that neural tissues and fibrous tissues 
are radioresistant, it is reasonable to assume that neurofibromas also are 
radioresistant.*° 


5. Penfield, W.: Cytology and Cellular Pathology of the Nervous System, 


New York, Paul B. Hoeber, Inc., 1932, vol. 3, p. 968. 

6. Cushing, H. W.: Tumors of the Nervus Acusticus and the Syndrome 
of the Cerebellopontile Angle, Philadelphia, W. B. Saunders Company, 1917, p. 17. 

7. Tremble, G. E., and Penfield, W.: Operative Exposure of the Facial 
Canal, with Removal of a Tumor of the Greater Superficial Petrosal Nerve, Arch 
Otolaryng. 23:573-579 (May) 1936. 

8. Gnassi, A. M., and Borrone, M.: Schwannoma, Arch. Otolaryng. 27:766- 
772 (June) 1938. 

9. Desjardins, A. U.: Radiotherapy (Roentgen Rays; Radium), J. A. M. A. 
105:2064-2071 (Dec. 21); 2153-2161 (Dec. 28) 1935. 


10. Broders, A. C.: Personal communication to the authors 





CONGENITAL PREAURICULAR SINUS 


Reep O. DincmMan, D.D.S., M.D., DANvILteE, Pa. 


Preauricular sinus has been described also under the following terms: 
fistula preauricularis congenita, fistula auris congenita, fistula auricularis 
congenita and fistula auriculae congenita. 

The only clinical sign suggestive of an uncomplicated preauricular 
sinus may be a small dimple or pit in the skin anterior to the junction 
of the crus and the ascending portion of the helix of the ear. The dimple 
or pit in the skin is the orifice of a small tract that leads downward from 
5 to 7 mm. to an epithelium-lined sinus. A small plug of pultaceous 
material may occlude the opening. After this ig expressed, sebaceous 
material can be expressed from the depth of the sinus. 

The condition sometimes appears clinically soon after birth, as a 
small tumor in front of the ear or as a discharge of serous material 
from the opening of the sinus. It usually appears between the ages of 
5 and 10 years but may be seen in early adult life. The lesion comes to 
the attention of the physician usually only after secondary infection has 
taken place and a purulent mucoid discharge is present. The discharge 
may drain through the natural opening of the sinus, or an abscess may 
appear about 1 cm. anterior to the opening of the sinus and, just below 
the skin, which it later breaks through, resulting in a chronically dis- 
charging lesion. The discharge is purulent and contains sebaceous 
material. 

Because of the associated inflammatory changes about it, the sec- 
ondary opening takes on a rather formidable appearance and may be 
mistaken for the primary pathologic manifestation. The small dimple in 
the skin which represents the primary lesion may be almost imperceptible 
and is easily overlooked. Any surgical attack directed only at the 
removal of the draining fistula, without also removing the original sinus 
and its tract, will fail to clear up the condition. 


The pathologic condition may be bilateral, and occasionally it is 
associated with sinuses and fistulas in the skin of other regions. Becker 
and Brunschwig * reported 1 case of bilateral preauricular sinuses asso- 


ciated with an infranasal sinus. 

Some writers have expressed the belief that preauricular sinus is 
due to a disturbance in the closure of the first branchial cleft. His 
advanced the theory that it is due to deficient union of the crus helicis 
and the crus supratragicum. Becker and Brunschwig demonstrated a 
lining of columnar epithelium at the blind end of the sinus in 1 of their 
cases. They interpreted this as evidence that the anomaly is due to 


From the Department of Oral and Maxillofacial Surgery, the George F. 
Geisinger Memorial Hospital. 
1. Becker, S. W., and Brunschwig, A.: Sinus Preauricularis (Fistula 


Preauricularis Congenita), Am. J. Surg. 24:74-177, 1934. 
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some disturbance of development associated with the first branchial 
cleft. Serial sections of the sinus removed in my case showed a lining 
of squamous cell epithelium. 

The treatment is surgical excision. Draining the sinus by curette- 
ment of the secondary opening will not produce a cure. It is more 
important to remove the sinus with its primary opening. The entire 
lesion should be removed at one time. 

Excision is facilitated by injecting into the sinus and its tract a 5 
per cent solution of methylthionine chloride (methylene blue) in alcohol. 
The pultaceous plug and the sebaceous material are first expressed from 
both the primary and the secondary opening, and the methylthionine 
chloride is forced in with a syringe and blunt needle. The sinus should 
be irrigated each day for two or three days before the operation. Its 
tract will then be sufficiently stained so that it can readily be dissected. 

















A, congenital preauricular sinus. 8, appearance of the ear one month after 
excision of the sinus and its tract. 


The wound is closed without drainage. Methylthionine chloride is not 
used during the operation, as the tissues adjacent to the sinus would 
become stained, making dissection more difficult. 


REPORT OF A CASE 

T. H., a boy aged 6 years, had as his chief complaint a “draining sore in front 
of the left ear.” 

In November 1937, approximately one year before his admission to the clinic, 
his parents first noticed a sinall lesion developing underneath the skin just anterior 
to the tragus of the left ear. This looked like a developing furuncle but progressed 
slowly and was not painful. The patient was seen by a general surgeon, who 
incised the inflammatory area and curetted some granulation tissue from the 
opening, which passed backward and upward toward the cartilage of the ear. At 
that time no attack was made on the natural opening of the sinus. Although 
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the area remained inflamed, it healed over completely and did not cause any 
further difficulty until Nov. 1, 1938, when a fluctuant swelling again developed 
in the same area. The swelling was incised by the family physician. It continued 
to drain pus until the time the boy was first seen in the clinic of the George F. 
Ge.s:nger Memorial Hospital, on December 8. Examination showed a small pit 
in the skin anterior to the crus and the ascending portion of the helix of the 
left ear. About 1 cm. anterior to and slightly above the tragus was a heaped-up 
mass ot granulation tissue about 7 mm. in diameter. A purulent discharge was 
present. A zone of inflammation surrounded the lesion. In the illustration A shows 
the appearance of the preauricular sinus on admission. 

Because of the extensive secondary infection and the inflammatory character 


of the surrounding area, it was decided to apply hot wet dressings and to postpone 
operation until the infection had subsided. The patient returned on Jan. 5, 1939, 
and once each day for the following two days methylthionine chloride was injected 


into the primary and the secondary opening of the sinus. The operation was done 
with the area under local anesthesia. The tract of the sinus was easily followed 
downward for about 5 mm., where a cystic sac about 5 mm. in diameter and 
containing sebaceous material was encountered, just between the spine of the helix 
and the cartilage of the tragus. From this place the tract extended forward and 
downward underneath the skin to the area of granulation tissue on the surface. 
This was excised. The edges of the skin were undermined and closed with 
horsehair sutures. In the illustration B shows the postoperative appearance. 





Clinical Notes 


AN AID IN INTERPRETING TRANSILLUMINATION 
OF THE ANTRUMS 


R. Harcett, M.D., SpriInGFIELD, OHIO 


During transilluminaticn of the antrums, it will be found that when the lower 
lids are pulled down some light is normally transmitted to the soft areolar tissue 
below the globe and behind the infraorbital ridge. This is especially likely to 
occur in cases in which transillumination is good enough to light the pupil, but 
the light under the globe appears in some cases in which the pupil is not 
illuminated. 

This internal infraorbital light appears as a crescent. The horns cf the crescent 
vary from short and rounded to long and sharp, according to how much light 
comes through the roof of the antrum. More minute differences can be deter- 
mined by comparisons of these two fields than by ordinary facial comparisons of 
transillumination, and the results give some indication as to the condition of the 
roofs of the respective antrums. The status of the horns of the crescent, moreover, 
is a better means of gaging transmitted intensity than a visual estimation of the 


pupillary illumination. 


First National Bank Building. 


CONGENITAL BRANCHIOGENIC PREAURICULAR SINUS 
A Note Regarding Its Treatment 


Frep Z. Havens, M.D., RocHEesTEerR, MINN. 


The small sinus occasionally found just anterior to the upper portion of the 
auricle or on the helix apparently results from incomplete fusion of three nodules 
derived from the first branchial arch. The tragus and the helix develop from 
these nodules.! 

A sinus of this type may be shallow and clinically unimportant, but if it is 
deep enough to retain secretion it may become the seat of repeated infections. The 
result may be that an extensive region is honeycombed with granulation tissue 
and epithelized tracts. 

If the sinus is well localized it can be dissected out satisfactorily \ sinus 


which has been the seat of repeated infection, however, cannot be dissected out 


From the Section on Laryngology, Oral and Plastic Surgery, the Mayo Clini 
1. Ladd, W. E., and Gross, R. E.: Congenital Branchiogenic Anomalies: A 
Report of Eighty-Two Cases, Am. J. Surg. 39:234-248 (Feb.) 1938 
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with assurance that all of its ramifications will be found and removed. For such 
a one the following method has proved highly satisfactory : 

The sinus is first filled with methylthionine chloride in order to stain its lining. 
For this I use an ordinary 2 cc. syringe, breaking off the needle where it emerges 
from the conical portion of the butt. The cone-shaped tip thus provided is fitted 
snugly into the opening of the sinus, and the injection is made to distend the 
entire tract. Following this, the electric scalpel (so-called radio knife) is used 
to lay open the sinus and all its ramifications. Because the electric scalpel elimi- 
nates bleeding the stained sina! tracts can be seen and accurately followed. After 
all have been laid open the entire region is electrocoagulated sufficiently to destroy 
the epithelial lining. The resulting wound heals by granulation in four to six 
weeks, and unless the region involved has been unusually large the resulting scar 
is not conspicuous. 


JULFANILAMIDE LOCALLY FOR 
SINAL INFECTION 


J. H. Cuitprey, M.D., SAn FRANCISCO 


k’s review of the literature on the use of sulfamlamide! it was 
stated (page 740) that there is a singular paucity of reports concerning the effects 
of sulfanilamide on infection of the sinuses. I have used the drug in cases of 
pharyngitis, tonsillitis, sinusitis, otitis media and erysipelas since March 1937, 
and have used prontosil, now neoprontosil,? locally in the antrum since February 
1938,4 with excellent results. 

Since nine months ago, when a surprising resolution of intractable purulent 
maxillary sinusitis followed instillation of neoprontosil,* it has been almost routine 
practice in the institution with which I am associated to treat that condition by 
this method. At first smears and cultures were made and the use of the dye 
imited to antrums from which streptococci were isolated, but in others, from which 
Pneumococcus type III was isolated, good results followed, and now it is used for 
ill purulent maxillary sinusitis for which irrigation is indicated, whether acute 
or chronic. This practice has shortened the course of infection for many patients 
nd saved many more from surgical procedures on the antrum. The results have 
heen checked from time to time by comparison with those of other medication in 
the antrum and of other conservative measures in the treatment of maxillary 
sinusitis. 


1 


[he affected sinus is first irrigated through a puncture in the inferior meatus 


ff a trocar and a washing tube. After the pus is removed, the cavity 
c > 


means of air, and 3 to 5 cc. of a 2.5 to 5 per cent solution of neo 


prontosil is instilled by way ot the washing tube. The dye, left in the sinus, is 


1. Schenck, H. P.: Use of Sulfanilamide in Otolaryngology, Arch. Otolaryng 
28:698 (Nov.) 1938. 


2. Sulphonamide in Streptococcic Infections, Bull. Pract. Ophth. 7:57 (July) 


1937, 
3. The disodium salt of 4-sulfamidophenyl-2’-azo-7'-acetylamino-1'-hydroxy- 


naphthalene-3’,6’-disulfonic acid. 


4. Sulfanilamide in the Antrum, Bull. Pract. Ophth. 8:33 (April) 1938. 
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apparently nonirritating and is absorbed slowly enough to act locally on the mucosa 
of the sinus for from thirty-six to forty-eight hours. There are no unpleasant 
or systemic reactions, because the amount used is so small. One must be careful 
that the dye is not spilled on clothing, because it stains. Such treatment one to 
three times a week for one to four weeks has in many cases converted obstinate 


acute or chronic infection of the maxillary sinus into a condition relatively simple 


to care for. Only for severe acute attacks, with toxic symptoms, is it customary 
to give sulfanilamide orally in addition to the treatment described. It is urged 
that before surgical intervention is recommended for maxillary sinusitis this method 
be tried and that neoprontosil be used in the Proetz displacement treatment of the 
other nasal accessory sinuses. 








New Instruments 


A NASOPHARYNGEAL SNARE AND A NASAL SPLINT 
T. SCHLESSELMAN, M.D., MANKatTo, MINN. 


The removal of a polyp or other pedunculated neoplasm from the naso- 
pharynx usually presents a difficult problem, especially when the growth is 
attached anteriorly in the posterior ethmoid or sphenoid area. To pass a wire 


A, nasopharyngeal snare; B, nasal splint; C, nasal splint in place. 


loop through the nares, which collapses and must be spread by the finger and passed 
over the growth, is difficult and unsatisfactory, as is evulsion with forceps. 

In the illustration A shows a snare, improvised from a Tydings tonsil snare, 
which can readily be applied and is satisfactory. The cannula is bent at right 
angles, the stilet cut off and a fairly heavy and soft wire passed through and 
attached to the blade of the snare. The loop is turned backward and can then 
be passed over the mass behind the soft palate. 

B and C show a splint to be used after submucous resection of the nasal 
septum. It is cut to proper size out of a sheet of dental plate wax. One section 
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is inserted on each side to keep the loose mucous membrane in even coaptation, 
and the splint is held in place by a light gauze packing. A piece of tape fast- 
ened in anterior perforations in the splint facilitates the insertion and removal 


of gauze, without disturbing the septal tissue. To prevent the splint from slip- 


ping back and to told it in position, the sections may be tied together. By soft- 
ening the top of the wax in hot water, a much larger splint can be introduced, 
and it may be straightened intranasally while still soft. The splint can be kept 
in the nose much longer than the usual cotton splint or gauze packing; the nasal 
cavity can be irrigated with the splint in place and, if needed, repacked without 
disturbing the septum. 





Abstracts from Current Literature 


Does ANIMAL EXPERIMENTATION SHOW SIMILAR CHANGES IN THE EAR OF 

MoTHER AND Fetus AFTER THE INGESTION OF QUININE BY THE MOTHER? 

H. P. Mosuer, Laryngoscope 48:361 (June) 1938. 

Mosher found that in experimental animals quinine, sodium salicylate and 
mapharsen fed to the mother or injected caused hemorrhages in the cochiea of 
the fetus. Eleven pregnant guinea pigs were given quinine in varying doses over 
varying periods, and 21 fetuses from these mothers were examined; 3 pregnant 
pigs were given sodium salicylate and 7 fetuses obtained for examination; 1 preg- 
nant pig was given mapharsen and 2 fetuses obtained and examined. Six adults 
were not given medication and were used for controls. In all 54 animals were 
studied, and 40 to 50 sections were cut from each temporal bone, mounted and 
examined in series. 

The paper deals only with the subject of hemorrhage and only with obser- 
vations on the guinea pig. It is implied that findings would probably be similar 
in man were like experimental conditions possible. The results showed that 
quinine and salicylic acid produce similar changes in the internal ear of mother 
and fetus, more marked in the latter, the initial effect being hemorrhage in any 
part of the cochlea, about the basilar artery and even in the medulla. The quinine 
in both the adult pig and the fetus produced intense congestion of the cerebral 
vessels and the vessels of the cochlea, associated with hemorrhage. Hemorrhage 
was found in every location, most strikingly in the cochlea and in the modiolus 
about the eighth nerve, around the seventh nerve, around the basilar artery, under 
the pia and in the medulla. Hemorrhage in the semicircular canals was rarely 
caused by quinine but was marked in the fetus whose mother had been treated with 
mapharsen. Sodium salicylate produced manifestations similar to those of quinine 
but less congestion of the vessels of the cochlea. The results of treatment with 
mapharsen were most striking. The cochlea of the mother might have passed 
for normal. The fetuses showed large hemorrhages in the scala vestibuli and into 
the vestibule, with abundant hemorrhage in the semicircular canal. All vessels 
were greatly dilated. Of the three drugs, mapharsen caused the most extensive 
hemorrhages in the fetus, though the cochlea of the mother showed no hemorrhage. 
The hemorrhages of the fetus were in the scala vestibuli, the vestibule and the 
semicircular canals and were extensive. In the animals treated with quinine and 
sodium salicylate the hemorrhages were practically always in the scala tympani 
and were about the same in both. 

Mosher concludes that certain drugs pass from mother to fetus and produce 
similar findings in both. The effects on man are probably similar to those on 
animals, 

Thirty-two photomicrographs illustrate the article. 

Woop, Newark, N. 


RATIONALE, TECHNIQUE, CASE REPORTS AND OBSERVATIONS WITH GRAFTS IN THI 
Rounp Winpvow. W. Hucnson, Laryngoscope 48:533 (Aug.) 1938. 
Hughson presents the fourth paper in a series of studies of the round window, 

reporting 25 operations for blocking the niche of the round window with a graft 

of tissue as a treatment for deafness. In 2 patients both ears were operated on 


Eighteen patients were observed postoperatively for at least three months, with 


the exception of 2 who were observed for one month, the longest period of obser- 
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vation being twenty months. In no instance was the hearing further impaired; 
2 patients showed no improvement whatever; all others showed improvement, the 
maximum being 20 per cent. The average change was observed to be an improve- 
ment of 10 decibels in the frequency range of serviceable hearing, 256 to 4096 
cycles. Hughson considers the contraindications to the operation to be advanced 
age and an impairment of hearing greater than 50 decibels. Involvement of the 
neural mechanism of the ear need not be a contraindication. The reason advanced 
for the improvement in hearing is that fixation of the membrane of the round 
window seems to eliminate its natural damping effect on vibration and possibly 
affords additional reflecting surface, the late appearance of favorable response being 
due to the gradual tightening of the graft as it adapts itself to the contour of the 
niche. Through a wide incision of the drum a graft of fascia alone, fat and 
fascia or periosteum is carefully placed and firmly packed in the niche without 
damage to the membrane of the round window. Usually the patient leaves the 
hospital on the third or fourth day, when the first dressing is done. The opening 
in the drum closes in any period from one week to a month. 


Woop, Newark, N. 


UNILATERAL DEAFNESS FOLLOWING ANTIDIPHTHERITIC VACCINATION. 

VANNE, Oto-rhino-laryng. internat. 22:481 (Sept.) 1938. 

Deafness from antityphoid inoculations has been observed previously by 
Chavanne. The present instance is recorded with the thought that it may be 
useful in some medicolegal case and to reenforce the advice that prophylactic 
treatment be suspended if the first or second injection is followed by an abnormal 
reaction. 

The patient, aged 5 years, had severe reactions, consisting of headache, vomit- 
ing and fever, after each prophylactic injection of antidiphtheritic vaccine. The 
third injection was followed by deafness in the right ear. In the Weber test, the 
sound was lateralized to the left; the Rinne test was negative on the right and 
positive on the left side, and hearing in the right ear was diminished for all tones. 
High tones were less well heard than low tones. Vestibular reactions were 
normal. The patient was observed in March 1928, and he is still deaf for the 


medium voice and whisper. DENNIs. San Diego. Calif 


RECONSTRUCTION OF THE AurRICLE. L. DuFOURMENTEL, Rev. de laryng. 59:507 

(May) 1938. 

Dufourmentel reports on a plastic reconstruction of the ear which is still in an 
intermediate stage. The upper half of the ear was missing. The external surface 
was formed by lifting the healed tissue from the skull, and the posterior surface 
of the ear and the tissue removed from the skull were supplied by a iree graft 
from the abdominal wall. Since the patient was a hemophiliac, cartilage obtained 
by nasal and aural operations on other patients of compatible blood groups was 


used. The end results will be published. Batson, Philadelphia. 


DISTURBANCE OF HEARING IN ACUTE SEROUS CATARRH OF THE MIDDLE Ear. 
K. Loewy, Monatschr. f. Ohrenh. 72:976 (Oct.) 1938. 
The writer finds that in cases of acute serous catarrh of the middle ear in 
which the whole cavity is filled with exudate there is marked disturbance of 


hearing. Functional tests in these cases usually reveal a disturbance of the internal 
ear characterized by loss of hearing for high tones. Since this symptom of dis- 
turbance of the internal ear disappears at once when the exudate is removed from 
the middle ear, the writer assumes that this loss of hearing for high tones is 
produced by an increase of tension in the membrane of the round window 


LEDERER, Chicago. 
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SEDIMENTATION TEST IN CASES OF ACUTE MastorpitTis. S. ASAHARA, Oto-rhino- 
laryng. 11:805 (Sept.) 1938. 


The author reports 8 cases of acute mastoiditis in which the rate of sedimen- 
tation was observed at the end of one hour, two hours and twenty-four hours. 
The test was repeated at an interval of two to five days according to the urgency 
of the case. In the cases in which the rate of sedimentation progressively increased 
ample destruction of cells was found on opening the mastoid cavity. On the other 
hand, when the rate of sedimentation was slow or approximately normal, the 
patient made full recovery without surgical intervention. Thus, in these cases, 
Asahara was able to prognosticate a favorable outcome without operation. He 
states that in the absence of an infectious process elsewhere in the body the test 
is fairly reliable and that in conjunction with other laboratory findings it helps the 
otologist to decide either for or against surgical intervention on the mastoid. 


Hara, Los Angeles. 


Pharynx 


TONSILLECTOMY IN THE PRESENCE OF ACUTE PERITONSILLAR Apscess. HtIsomu 
MvKasa, Oto-rhino-laryng. 11:829 (Sept.) 1938. 


There is no unanimity of opinion as to the best time for tonsillectomy after the 
formation of a peritonsillar abscess. One group advocates the evacuation of the 
pus, to be followed later by tonsillectomy, when the inflammatory reaction has 
subsided in the tonsillar region. This group is known as interval operators. The 
second group, of whom the writer is one, believes that tonsillectomy should be 
done at the time the abscess is drained. They are called abscess tonsillectomists. 

The interval operators point to the danger of spreading the infection when 
the operation is performed at the height of abscess formation. They say, secondly, 
that the patient is already weakened and that surgical procedure adds greatly 
to his discomfort. 

Of 74 cases of peritonsillar abscess, Mukasa removed the tonsils in 61 at the 
time of evacuation of pus and in 13 performed drainage only. He also made 
comparative postoperative observations in 184 cases in which tonsillectomy was 
done after peritonsillar abscess. 

\mong the patients on whom tonsillectomy was done at the time of evacuation 
of the abscess, 69.2 per cent had no postoperative fever, and 30 per cent had varying 
degrees of fever on the second and the third postoperative day. Among those 
submitted to interval tonsillectomy, 67.2 per cent made an uneventful recovery, 
and 32 per cent had a rise of temperature on the second and the third postoperative 
day. 

In the light of these figures the ill effects following abscess tonsillectomies 
appear no greater than those following interval tonsillectomies 


Hara, Los Angeles. 


OcCURREN“E OF BrLoop IN Arr PASSAGES AFTER TONSILLECTOMY. TRULS 
LEEGAARD, Acta oto-laryng. 26:467, 1938. 

One hundred and nine patients, all over 14 and all operated on under local 
anesthesia were examined. On 50 indirect laryngoscopic examination was made. 
The other 59 were studied after injections of a contrast material into the supra- 
tonsillar fossa. The study showed that there was a considerable difference in 
the amcunt of blood and pharyngeal secretion appearing in the lower air passages 
according to whether the pharyngeal mucosa was anesthetized or not. 

In 80 per cent of the patients (68 of 86) operated on after previous anesthetiza- 
tion of the mucous membrane larger or smaller quantities of blood and pharyn- 
geal secretion were present in the lower air passages immediately after operation 


In 15 cf 23 patients operated on without previously painting the pharyngeal 
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mucosa there were no postoperative traces of blood in larynx or trachea. In 7 
cases single streaks of blood were noted and in 1 case much blood. 

Of the 59 patients studied roentgenographically after injection of 1 to 2 cc. 
of iodized poppyseed oil into the tonsillar bed, 41 were operated on with and 18 
without previously anesthetizing the mucous membrane. Contrast material could 
be demonstrated roentgenographically in the lungs of 31 of the 41 patients who 
had previous anesthetization and in only 5 of the 18 who had not, and in 4 of 
the latter there were cnly traces. The most common location of the contrast 
material was the middle lobe on the right side, corresponding to the straighter 
course of the right main bronchus. Leegaard feels that if the local tonsillectomy 
without previous anesthetization of the mucous membrane is performed in the 
recumbent position there is even less likelihood of blocd entering the air pas- 


sages. Grove, Milwaukee 


Larynx 


CANCER OF THE LARYNX. CHEVALIER JACKSON and CHEVALIER L. JACKSON, 


J. A. M. A. 111:1986 (Nov. 26) 1938. 


Further data on the important subject of laryngeal cancer, with analyses and 
observations, were recently presented by the Jacksons. The important points 
of their contribution will be briefly condensed, using the pattern of the authors 

1. Is the Physician Justified in Limiting the Use of Irradiation to Cases in 
Which Operation Is Contraindicated ? 

Statistical studies up to the year 1930 show rather disappointing results with 
irradiation but thereafter seem to indicate that certain improvement in_ the 
technic of irradiation, as well as several other factors, warrants a change in 
opinion, though it is emphasized that a final conclusive opinion is not yet agreed 
on, The deduction set forth in the summary is that laryngofissure should be pre 
ferred to irradiation in cases of early intrinsic cancer, though there are cases 
in which total laryngectomy may still be regarded as the treatment of choice 
When the patient is a bleeder or has a serious organic ailment, such as marked 
arteriosclerosis, advanced cardiac disease, intractable diabetes or pulmonary tuber- 
culosis, or a psychosis or when the cancer is so situated as to render it inoperable 
because of the extent of the lesion, the adenopathy, the extrinsic location or the 
involvement of the posterior portion of the tongue, irradiation will give the best 
results and should be the method of choice. 

2. Where Shall the Line Be Drawn Between Cases for Operation and Cases 
for Irradiation? 

On several occasions the authors have noted that removal of material for 
biopsy by endoscopic excision has completely extirpated the growth. This does 
not justify the use of this method except in certain cases of epiglottic cancer 
Clinical experience seems to indicate that a small extremely early lesion located 
centrally on the tip of the epiglottis is operable and that a growth that has devel 
oped below the margin by origin or extension is one of questionable operability, 
for which irradiation is the treatment of choice 

Irradiation has now reached such a degree of efficacy that it is used with 
good results on patients for whom a few years ago laryngectomy would have 
been advised. In cases in which expectancy of life is shortened because of some 
organic condition, irradiation should be used. Total laryngectomy should be 
reserved for the well preserved patient with a good vascular system for his years 
who is organically sound. With a cancer of the larynx locally beyond the limit 
of laryngofissure yet still intrinsic, he will do better on the average with irradia- 
tion than with laryngectomy. Lateral pharyngotomy performed by thoroughly 
trained surgeons is always justifiable in cases of malignant disease, and such 
surgeons, in view of a number of successes recently obtained, should be encouraged 
to continue their efforts. 

3. What is the Bearing of the Degree of Malignancy on the Choice Between 
Operation and Irradiation? 
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The decision to operate or to rely on irradiation must rest with the radiologist 
and the pathologist consulted in the particular case. Since histologists have sys- 
tematically typed biopsy specimens, it is important that the histologist should 
have an ample specimen, For large growths specimens should be taken from two 
or more locations, whereas small growths should be removed entirely. If the 
patient is free from organic disease, laryngofissure is indicated for small early 
growths in the intrinsic areas regardless of the degree of malignant aggressiveness 
and laryngectomy for intrinsic growths of grade 1 or 2 (Broder’s classification), 
but the authors would deem irradiation preferable for cancer of grade 3 or 4; for 
intrinsic growths with glandular metastasis, irradiation is preferred regardless of 
grading. Generally speaking it may be said that extrinsic growths are less 
amenable to operation and more amenable to irradiation than intrinsic lesions. The 
authors feel that tumors of grade 4 are more sensitive than those of grade 1 but 
that treatment of them yields less permanent results. Grades 2 and 3 are relatively 
similar but less sharply contrasted. 

4. Is It Justifiable to Do a Laryngectomy for a Small Malignant Growth in 
the Anterior Commissure ? 

It is justifiable to do a laryngectomy for a small malignant growth in the 
anterior commissure if the surgeon’s experience leads him to believe that by so 
doing he is acting in the best interest of the patient. It is important to determine 
the exact size of the growth and its precise location; the lower border can almost 
be determined by direct laryngoscopic examination of the subglottic region with 
the rotating laryngoscope, though the authors have used the standard anterior 
commissure form. Often what appears in the mirror as a small growth in the 
anterior commissure is a large subglottic lesion. It is important to palpate care- 
fully and to outline the laryngeal cartilages delicately, testing for tenderness and 
for lynph nodes. Occasionally a lateral roentgenogram is an aid. 

5. In View of the Later Improvements in the Technic of Irradiation is the 
Surgeon Not Justified in Doing Fewer Laryngectomies ? 

The experience of the authors is sufficient to warrant the belief that the future 
will probably see a progressive decrease in the relative number of laryngectomies, 
and, though the final opinion is not yet forthcoming, they feel that the greatly 
increased efficiency of irradiation, as performed at the present time, indicates that 
laryngectomy should now be limited to good surgical subjects with good general 


expectancy. Gorpon, Philadelphia. 


THE ACTION OF THE LARYNX. JOEL PRESSMAN, Proc. Roy. Soc. Med. 31:1179 

(Aug.) 1938. 

\ motion picture film was presented, demonstrating the action of the larynx 
in the production of the different pitches of tone and in respiration. In producing 
the wide range of tones the larynx is shown to utilize three principles of produc- 
tion of sound: a tightening of the vocal cords, a functional foreshortening by 
damping of selected lengths of one cord against the other and a narrowing of 
the orifice between them which automatically results from the foreshortening or 


damping process. CAMPBELL, Philadelphia. 
Nose 


TECHNIC OF THE Ivory IMPLANT FOR CORRECTION OF SADDLE Nose. M. A. WOLFE, 
Arch. Surg. 37:800 (Nov.) 1938. 


Wolfe reports his favorable experiences with ivory implants for the correction 
of saddle nose deformities. He outlines his procedure of taking models of the 
nose, fitting the ivory to the model and sterilizing and inserting it. Photographs 


are included. Miter, Philadelphia. 
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THE SURGICAL PATHOLOGY OF NASAL SINUSITIS. 
111:2189 (Dec. 10) 1938. 


Semenov in this article has endeavored to recount in as much detail as possible 
the known types of sinusitis and the effects cf allergy on the course of sinal disease 
and to study the various types of membrane with a view to separating the reversible 
from the irreversible degenerative changes, as well as to determining the character 
of the lining that forms after radical operations. He has especially studied the 
various histologic slides. He summarizes the entire article as follows: 1. The 
microscopic changes of the sinal periosteum in several hundred surgical specimens 
show that thickening in excess of 2 mm. is associated with deep-seated degenera- 
tive changes in 50 per cent of the cases. 2. Instances of purulent sinusitis con- 
stitute 72 per cent of the cases and those of nonpurulent hyperplastic polypoid and 
cystic degeneration 28 per cent. 3. Degeneration of the mucous membrane of the 
sinuses may be explained in part by the rudimentary microscopic structure of the 
stroma. A preponderance of loose areolar tissue favors formation of mesothelial 
cysts and polypoid degeneration. Membranes of the sinuses endowed with a more 
fibrous periosteal type of stroma are resistant to the same pathologic processes 
The healing power in such a membrane is shown in the case described, as healing 
occurred after twenty-five years of mucopurulent sinusitis. 4. Manifest allergic 
sinusitis occurs in 17 per cent of the cases. Nonallergic inflammation of the 
sinuses, as determined by a careful history and examination of the patient and 
histologic preparations, appeared in 47.6 per cent. 5, The allergic membrane is 
prone to infection and resistant to treatment. Degenerative changes are greater 
in allergic sinuses. Hyperplastic sinusitis, especially the bilateral type, is allergic 
in 70 per cent of the cases in which the condition is nonpurulent. 6. Tissue cul- 
tures reveal a preponderance of streptococci and staphylococci in cases of chronic 
sinusitis, mixed infection being present in 80 per cent. 7. Exudative sinusitis 
usually responds to conservative treatment. Degenerative changes which are 
irreversible in character require radical treatment. 8. Postoperative healing in 
the paranasal cavities is accomplished by the formation of a dense layer of white 
fibrous connective tissue, which epithelizes by an ingrowth of nasal mucosa 


HARMAN SEMENOV, J. A. M. A. 





Gorpon, Philadelphia. 





RHINOGENIC CHRONIC SUPPURATION OF THE FRONTAL SINUS WITH PAROXYSMS 
OF HEADACHE IN THE FOREHEAD HEALED THROUGH AN ENDONASAL OPERA- 
TION. K. Korrier, Monatschr. f. Ohrenh. 72:990 (Oct.) 1938. 

The title indicates the content of a short case report. 
LEDERER, Chicago 


Miscellaneous 











Focat INFECTION. WALTER L. Brerrinc, J. A. M. A. 111:1623 (Oct. 20) 1938 


The author in delivering the Frank Billings Lecture before the Section on 
Practice of Medicine of the American Medical Association devoted the opening 
paragraphs, about one third of the article, to a brief review of the contributions 
of that eminent pioneer of certain newer concepts of internal medicine. In any 
discussion of the subject of focal infection the classic articles of Dr. Billings are 
fundamental. 















The remainder of the article deals with certain experimental investigations and 
clinical observations, with the comment that when one attempts to survey or 
evaluate the present status of focal infection it becomes evident that such infection 
has come to occupy an important place in medical and surgical practice and in 
the specialties and that a more conservative attitude should be adopted. Radical 
removal of suspected foci or hasty conclusions should be avoided. 
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All cases should be analyzed with reference to all possible etiologic factors. 
It is noteworthy that the efforts that have been proposed to detect and then to 
obliterate all forms of focal infection in the mouth and throat as well as elsewhere 
in the body for preventive as well as curative purposes, besides being in accord with 
sound reasoning from general principles, have received the support of strong 
experimental evidence. Thus diagnostic procedure for the physician, the surgeon, 
the specialist and the general practitioner has been distinctly influenced. 

The responsibility of the general internist and diagnostician has assumed greater 
importance. The author concludes with a fitting tribute to the pioneer work of 


> distincuishe Bett scr 
the distinguished Dr. Billings. Gorvon, Philadelphia. 


Tue Tuse-PepicLteE Grart’s USEFULNESS TO THE GENERAL SURGEON. T. D. 
Sparrow, South. Med. & Surg. 100:514 (Nov.) 1938. 


The author presents a photographic study of the method of raising pedicle tube 
flaps and their transfer from one part of the body to another. One of the illus- 
trations shows the correction of a large ulcer of the right cheek and lower eyelid 
after removal of a carcinoma. 


Miter, Philadelphia. 


NEW AND LittLeE Known Facts IN Puoniatry. J. CHryssikus and G. JANNULIs, 
Monatschr. f. Ohrenh. 72:1098 (Nov.) 1938. 


The authors first describe 2 women whose voices suddenly became lowered in 


pitch (perverted mutation after Flatau). This phenomenon was produced in the 
first case by hysteria and in the second case by pachydermia at the posterior wal! 
of the larynx. The latter condition was amenable to treatment but the former 
not. The authors describe another case, of a girl 5 years old with hysterical deaf- 
mutism. They point out the fact that deaf-mutes, because of normal somatic 
structures, are able to “innervate” the vocal cords when they want to talk. There 
fore, the examiner feels a vibration within the larynx when he puts his hand 
on the larynx of a deaf-mute. With hysterical deaf-mutism this vibration is 
absent. For scarring and paresis of the soft palate following operations on the 
velum palatinum or on the tonsils, the authors advise a number of measures. 
They instruct the patient to curve the tongue upward in order to produce a slight 
massage of the soft palate. For the same reason they furnish the patient with 
a balloon, which is introduced into the mouth and rhythmically dilated with a 
connected Politzer bag. For the softening of scars they inject fibrolysin. Finally, 
they have observed patients who suffered from pains after influenza for which 
analgesic solutions were injected into the superior laryngeal nerve. 


LEDERER, Chicago. 


TREATMENT AND CURE BY MEANS OF ARTIFICIAL CLIMATE. ERNST HOMBERGER, 
Pract. oto-rhino-laryng. 1:300 (Sept.) 1938. 


The author constructed a therapeutic cabinet in which various climatic con 


ditions can be simulated artificially. Changes of temperature and air pressure, 
various methods of therapy with high frequency currents and ionized air, with 
or without medicaments, can be utilized. Treatment in this cabinet is given daily 
for several hours, and the author states that improvement has been achieved in 


diseases of the paranasal sinuses, asthma, disease of the middle ear and chroni 


Saco mco he <- yyaccnoeEc . ° 
inkectior I the air passage Persky, Philadelphia. 
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MASSACHUSETTS EYE AND EAR INFIRMARY 
Regular Weekly Clinical Meeting, March 30, 1938 


> 


Epitep spy R. L. GoopaLte, M.D., Boston 


PRESENTATION OF Microscopic SECTIONS OF PATHOLOGIC MATERIAI Dr. 
DROOKER. 


The tissue illustrated in figure 1 was removed from the larynx of a 34 year 
old man with a history of hoarseness for four months after a cold. Examination 
revealed a considerable mass in the region of the anterior commissure extend- 
ing onto the right cord. The mass was removed. It was thought to be a polyp, 
and removal of it left a perfectly smooth cord. Microscopic examination showed 
tremendous infection all through the epithelium and the submucosa, with the 
formation of many new small blood vessels. The first impression as one looked 
over the slide was of infected capillary hemangioma of the cord. However, on 
careful examination throughout, the tissue was seen to be unlike that in capillary 
hemangioma in that the architecture was too regular. The vessels of a capillary 
hemangioma lie in all planes. If there is a regrowth, it will be necessary to 
repeat the section to establish another diagnosis. The other possibility presented 
by the slide was acute inflammation in granulation tissue, which was the more 
probable diagnosis. 

Another interesting photomicrograph (fig. is presented by permission of 
Dr. G. H. Poirier. It represents tissue removed from a private patient, a 28 
year old woman, a radio singer, with a history of hoarseness for a year. One 
month before operation Dr. Poirier saw her after an attack of hoarseness so 
much more severe than that of the previous year that she could hardly speak. 

The specimen of the tissue removed showed a ruptured varix, encapsulated, 
just underneath the epithelium, which was squamous in type. The tumor was 
removed completely. There was no extravasation of free blood outside the cap- 
sule. The case perfectly illustrates how a ruptured varix can be brcught on by 
singing. 


2) 


Case 1.—AcuTe PANSINUSITIS, ORBITAL CELLULITIS AND OSTEOMYELITIS OF THI 
FRONTAL BONE AND THE SKULL ON THE RiGHT. Dr. G. H. Porrrer and 
Dr. J. M. Converse, with Roentgenologic Report by Dr. A. S. MacMillan. 


All cases of osteomyelitis of the frontal bone are dramatic, but the present 
case is particularly so because the osteomyelitic process covered the whole cal- 
varium and because of the length of time the patient spent in the hospital, eight 
months. 

The history is as follows: A boy came to the emergency ward the last day 
of July 1937. He had had a nasal discharge after swimming and diving two 
weeks before. On entry, the lids of both eyes were swollen, especially that of 
the right. The right eye was forced outward and downward and appeared t 
be fixed. He was admitted with a tentative diagnosis of pansinusitis on the 
right and a question of thrombosis of the cavernous sinus. He was acutely 
ill; his leukocyte count was 32,000, with 96 per cent polymorphonuclears. Dh 
MacMillan will present a report of the rcentgenograms. 

Dr. A. S. MacMitran: The roentgenogram made on admission showed 
pansinusitis on the right, with pus in the ethmoid and the frontal sinus and the 
antrum. The outline of the frontal sinus was intact. Osteomyelitic bone was not 
suggested in the outline of the sinus. 
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1.—Photomicrographs of a specimen removed from the larynx (upper, 
This tissue is diffusely and evenly infiltrated with 
polymorphonuclear leukocytes. There are many small newly formed capillaries 
throughout, in a slightly edematous stroma. The capillaries seem to lie in the 
Diagnosis: Acute inflammation in granu- 


Fig. 
low power; lower, high power). 


same plane and are of uniform size. 


lation tissue. 
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Dr. J. M. Converse: The next morning, blood cultures were reported to 
contain Staphylococcus aureus after twelve hours. External ethmoidectomy and 
sphenoidectomy with draining of the orbit were done on the right by Dr. Goodale. 
Pus was obtained under pressure from the orbit and the ethmoid sinuses. A 
drain was inserted, and the wound left open. Immediately after the operation 
the patient’s condition was poor. On the next day the temperature was between 
103 and 106 F. This condition persisted for the next two days. Two days after 
the first operation, the left eyelid, which had been swollen, became even more 

















Fig. 2.—Photomicrograph of a ruptured laryngeal varix, showing a mass of 
blood vessels of various sizes. Some are intact, and some are ruptured, with 
free blood present. All are enclosed within a fibrous tissue capsule which lies 
under the squamous epithelium of the true cord. Diagnosis: Ruptured laryngeal 
varix. 


edematous, and a fluctuant area was found around the left zygomatic region. On 
August 4 it was decided to drain the abscess. 

With the patient under anesthesia induced by evipal (C-C-cyclohexenyl-N- 
methyl-barbituric acid), Dr. Richardson and Dr. Quincy drained an orbital and 
zygomatic abscess on the left. However, the pus had extended farther back 
in the zygomatic area, and two days later a temporal abscess on the left was 
incised. After this procedure the patient's conditicn seemed to improve slightly. 
He was given repeated transfusions. 
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Roentgenograms were taken on August 16. 

Dr. A. S. MacMILLan: The roentgenograms showed extensive osteomyelitis 
of the frontal bone on the left side, and a lateral view showed definite osteo- 
myelitis of the frontal wall of the frontal sinus. 

Dr. J. M. Converse: During all this time blood cultures were repeatedly 
reported to contain staphylococci. A scre hip developed. The surgical service 
advised extension and immobilization of the leg. 

On August 16, Dr. Fred performed the regular T incision for osteomyelitis, 
with the patient under anesthesia induced by ether and avertin with amylene 
hydrate. His condition became suddenly critical; his pulse became thready. The 
operaticn was interrupted, and all that was done was the removal with rongeurs 
of some necrotic bone on the orbital ridge over the right eye. Transfusions were 
again given. 

Dr. A. S. MacMILLan: Roentgenograms taken on September 8 showed 
extensive osteomyelitis far back in the posterior part of the parietal bone, extend- 
ing back into the occipital bone and beyond the midline on the right side. Most 
of it was on the left; little evidence of disease was found to the right of the 
midline. 

Dr. J. M. Converse: At the end of August an abscess of the left cheek was 
incised, and by the beginning of September the patient’s general condition had 
improved considerably. A leukocyte count of 32,960, with 96 per cent poly- 
morphonuclears, improved to 15,750, with 78 per cent polymorphonuclears. The 
blood cultures were beginning to be reported negative. The skin flaps had been 
turned back, and removal of bone was made possible, so that on several occasions 
numerous pieces of bone were removed and abscesses under the periosteum incised. 

On September 30 the patient suddenly had a generalized convulsion. The 
neurologic service was called in, and abscess of the brain was thought possible. As 
the whole left side of the calvarium was necrotic, Dr. Fred removed at least the 
anterior half to inspect the dura for possible extradural abscess. No pus was 
found. 

After this operation the patient’s condition improved again, but during October 
signs of transitory motor aphasia appeared little by little. The patient could not 
name the objects he looked at, although he knew what they were. At this time 
a lumbar puncture was done; the pressure was difficult to interpret, because 
the patient struggled, but the fluid contained 110 cells. However, the neurclogic 
service advised against probing for an abscess of the brain at that time, because 
the aphasia was not absolutely certain and there were no other neurologic signs. 
They advised conservative treatment. 

During November and December, the patient’s condition improved remarkably. 
His temperature came down; the leukocyte count was around 15,000. Little by 
little he was allowed to get out of bed. Photographs were taken near Christmas 
showing the patient up. He was about the ward, and he seemed mentally alert. 
After Christmas his condition remained unchanged, but at the end of January 
he seemed not so well and began to complain of a little headache. 

A routine ocular examination showed a small amount of blurring of the 
disks. At the beginning of February the patient had a convulsion. He became 
comatose and showed definite neurologic signs on the right. He began to have 
hemiplegia. Aphasia was evident; a Babinski sign occurred on the right. 

On February 14 an exploration for abscess of the brain was done by Dr. 
Poirier in five or six places, and no abscess was found. At that time a lumbar 
puncture was done, and the report showed 7,800 cells, with 80 per cent poly- 
morphonuclears. The patient became worse and died on February 28. A _ post- 
mortem examination was performed. 

Dr. A. S. MACMILLAN: Roentgenograms made in January showed a definite 
arrest in the process. In September osteomyelitis had reached the posterior 
parietal region, and there were large sequestrums. Later the sequestrums became 
smaller, and there was no new formation of osteomyelitis of the bone. Plates 
made in November and December showed no osteomyelitis or sequestrums, and 
later plates showed no further development of the ostecmyelitis. 











Fig. 3 (case 1).—Roentgenogram of the right side of the head taken on 
Sept. 20, 1937, two months after the onset of acute pansinusitis, showing exten- 


sion of osteomyelitis into the occipital bone. 








Fig. 4 (case 1).—Roentgenogram of the left side of the head (reversed) taken 
on Oct. 26, 1937, about three months after the onset of acute pansinusitis, showing 
extensive osteomyelitis of the skull. The area from which bone was removed by 
operation can be seen in the frontal region. Note that even the occipital bone is 


involved in the osteomyelitis. 
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Dr. J. M. Converse: Postmortem examination showed absence of purulent 
exudate over and under the dura. None of the sinuses, superior longitudinal, 
transverse or superior petrosal, were thrombosed. However, a symmetry of the 
brain was observed; the left side bulged outward, and in the central portion of 
the left temporal lobe was an abscess of the brain. 


DISCUSSION 

Dr. H. P. Mosuer: As Dr. Converse said, this was a dramatic case. What 
interested me was the fact that the pus came to the surface under the periosteum 
and could be well dealt with. The boy nearly died on the operating table on that 
and one previous occasion. When I saw him with Dr. Fred, a bulging mass on the 
temporal fossa ran round over the eyes, so that the T incision was made, with 
a flap going back over to the ear and beyond the escaping pus, which was all 
subperiosteal. One exploratory opening was made there, whereupen the boy 
became so comatose that the operation was stopped. 

The termination was the one dreaded in these cases, death from a large 
abscess of the brain. At autopsy it was observed that the osteomyelitis, though 
it extended frem the frontal to the occipital bone, had practically cleared up. 

Dr. W. B. Hoover: Was staphylococcus bacteriophage tried in this case? 
Did it do any good? 

Dr. J. M. Converse: Staphylococcus antitoxin was tried. 

Dr. H. G. Tosey: I think everything was tried. 

Dr. M. H. Lurie: The neurologic service refused to explore for abscess of 
the brain about one week before the patient died. 

Dr. H. P. Moswer: This case shows the difficulty of finding an abscess of 
the brain which is deep and has a heavy capsule. 


Case 2.—MUCOCELE OF THE RIGHT FRONTAL Sinus. Dr. G. H. Porrter and 
Dr. J. M. Converse, with Roentgenologic Report by Dr. A. S. MacMillan. 


A 72 year old woman came to the ophthalmic department with a history of 
proptosis of her right eye downward and outward, noticed one year ago, after 
a fall. She was referred to the threat service, and examination of the sinuses 
at that time showed a large mucocele. 

Dr. A. S. MAcMILLAN: The roentgenogram (fig. 5) showed a large mucocele 
of the frontal sinus, which was perfectly smooth. The partial septums were entirely 
absorbed. The right frontal wall was extremely thin, anteriorly as well as 
posteriorly. 

Dr. J. M. Converse: On March 4, because of a deviated septum, a sub- 
mucous resection was done by Dr. Wattles. Four days later the frontal and 
ethmoid sinuses were operated on by Dr. White. The ethmoid cells were entered 
and removed with part of the floor. In one place the mucocele had eroded 
the floor of the frontal sinus so that the mucocele lining was in contact with the 
orbital fat. The mucocele extended widely laterally and upward. 

At noon the next day the temperature suddenly rose to 106 F. No cause for 
the fever could be found. A neurologic examination gave entirely negative results. 
The next day the patient still had a high temperature. Examination of the chest 
showed a suggestion of rales of both bases. The patient died suddenly the next 
day, apparently of circulatory failure. Postmortem roentgenograms were taken. 

Dr. A. S. MacMitran: They showed the heart much enlarged to the left, 
out to the border, but not the definite consolidation one would expect. There 
was no pneumonia. 

Dr. J. M. Converse: Permissicn for postmortem examination was not 
obtained. 

DISCUSSION 

Dr. H. G. Tosey: The condition of the patient’s heart was not evident before 

operation. 





SOCIETY TRANSACTIONS 1003 























Fig. 5 (case 2).—Roentgenogram taken on Feb. 17, 1938, showing large 
mucccele of the right frontal sinus. The right ethmoid and maxillary sinuses 
are injected and contain pus. 








Fig. 6 (case 3)—Roentgenogram of the chest taken on March 10, 1938, show- 
ing pneumonia at the apex of the right lung. 
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Case 3.—LARYNGEAL OsstrucTION. Dr. G. H. Porrter, Dr. B. E. Lovesey and 
Dr. J. M. CONVERSE. 


A boy 1 day old was brought to the emergency ward with a history of cyanosis 
since birth. He was a full term normal baby. The usual methods of resuscita- 
tion were applied without affording relief. When the patient was brought to 
the emergency ward, he was so cyanotic that he was, immediately taken to the 


operating room. <A direct laryngoscopic examination was done by Dr. Lovesey. 
The entire larynx could not be observed. The arytenoids were apparently 
edematous. A tracheotomy was performed by Dr. Lovesey, and a no. 0 trache- 
otomy tube was introduced into an extremely narrow trachea. After the 
tracheotomy the patient’s condition seemed to improve, although the cyanosis 
never entirely disappeared, presumably because the small tracheotomy tube became 
plugged up. The patient improved with the use of suction and bacteriophage. 
However, the condition became progressively worse, and the baby died on the 
tenth day, without showing many definite clinical signs in the chest. A _ post- 
mortem roentgenogram was taken by Dr. A. S. MacMillan, which showed an 
area of pneumonia in the right apex of the lung (fig. 6). A film made when the 
patient first came in showed complete obstruction of the larynx. 


DISCUSSION 

Dr. H. P. MosHer: The most common condition in cases of this type is a 
web (fig. 6). 

Dr. J. M. Converse: <A _ postmortem examination showed edema of the 
larynx. Otherwise the larynx was normal as to structure. There were many 
other congenital abnormalities. The heart was congenitally defective, presenting 
the tetralogy of Fallot. One kidney was absent. 

Dr. H. G. Topey: I am glad to hear the facts about the heart. There was 
a terrible murmur, which made me feel that there must be a congenital cardiac 
disorder. 


Case 4.—CARCINOMA OF THE LARYNX. Dr. G. H. Porrter and Dr. J. M. Con- 
VERSE, with Roentgenologic Report by Dr. A. S. MacMillan. 


A 53 year old man came to the outpatient department with a history of hoarse- 
ness, difficulty in swallowing and loss of 23 pounds (10.4 Kg.) over four months. 

On examination of the larynx a mass 0.5 cm. in width was found in the 
right hypopharynx behind the arytenoid. The patient was admitted to the hospital 
in July 1937, and a Lynch suspension and biopsy were done; the latter showed 
grade III epidermoid carcinoma. Roentgen treatment was advised, and during 
August a total of 2,700 roentgens was given at the tumor clinic at the Massa- 
chusetts General Hospital. In the middle of the course of roentgen treatments, 
the patient began to have dyspnea and difficulty in swallowing. He was admitted 
for a week for observation. However, after a time the condition improved, and 
he was discharged. 

Dr. Herman saw him in September and said that the tumor had decreased 
in size, although there was considerable edema. In October, the patient was 
again given doses of roentgen rays. His local condition was apparently satis- 
factory when the reports were made, but his general condition was not so good. 
He was having more swelling, and his weight was going down. In January, he 
had sudden closure of the larynx, and an emergency tracheotomy was done by 
Dr. Drooker in the emergency ward. After this, one or two weeks later, he 
began to decline again. There was so much obstruction that a feeding tube had 
to be introduced through an esophagoscope. He died on March 1. Permission 
for postmortem examination was not obtained. 
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Fig. 7 (case 4).—Lateral roentgenogram of the neck, showing marked swell- 


ing of the epiglottis, of the aryepiglottic folds and in the arytenoid region. The 


retropharyngeal space is increased. 





Fig. 8 (case 5).—Roentgenogram taken on March 5, 1938, twenty-four hours 
after the onset of orbital swelling, showing bilateral pansinusitis with pus. 





1006 ARCHIVES OF OTOLARYNGOLOGY 


Dr. A. S. MacMmtan: A _ roentgenogram (fig. 7) accounted for the 
tracheotomy. The epiglottis was tremendously swollen with edema of the posterior 
pharyngeal wall. There was marked edema of the patient’s throat beneath the 
chin, secondary to the roentgen treatment. The chest during all this time was 
perfectly clear. 


Case 5.—AcuTE PANSINUSITIS AND ORBITAL CELLULITIS ON THE RiGHT. Dr. 
G. H. Porrter and Dr. J. M. Converse, with Roentgenologic Report by Dr. 
A. S. MacMillan. 


An 11 year old boy was brought to the hospital with a history cf an attack of 
grip two weeks previously, followed by nasal discharge. The day before admis- 
sion he began tc have swelling of the right eye. On admission, the examination 
showed a sick patient. His right eye was swollen and proptosed. Edema was 
spreading over the forehead and backward to the hair line. His temperature 
was 104 F. The next morning blood cultures were reported to contain Staphy- 
lococcus aureus. 

The next day the patient’s temperature went up progressively to 109 F., and 
he died that evening. A neurologic examination had been made. Examination 
proved the eyegrounds to be normal, but lumbar puncture that day yielded fluid 
that contained 220 cells, with 80 per cent polymorphonuclears Neurologic 
examination showed marked stiffness of the neck; Kernig’s sign was not mani- 
fested. On account of the desperate condition of the patient, an operation could 
not be performed. At the time of his death signs of meningeal involvement 
were present. 

Dr. A. S. MACMILLAN: Roentgen examination on admission showed bilateral 
sinusitis (fig. 8), no osteomyelitis, acute sinusitis and not much density. Films 
of the chest on entry showed beginning bronchopneumonia in the right hilus 
itself, and postmortem plates showed much more extensive pneumonia in the bases 
of both lungs. All this developed in a few hours. 


DISCUSSION 


Dr. H. G. Tosey: How long was the patient sick? 

Dr. J. M. Converse: His illness began the day before admission, and he 
died less than thirty-six hours after admission. Postmortem examination showed 
a tremendous diffuse process on the brain, completely covering the frontal lobes, 
which were covered with thick purulent exudate. The same exudate was on 
the dura, the arachnoid and the lining of the subarachnoid space. The superior 
longitudinal sinus was completely thrombosed. The cavernous sinuses were not 
thrombosed and did not contain pus. 


Case 6.—CHRONIC SUPPURATIVE HEMORRHAGIC OTITIS MepiA (Lerr SIDE) WITH 
PARALYSIS OF THE FacrtAL Nerve. Dr. H. G. Tosey and Dr. W. L. 
McCuintock, with Roentgenologic Report by Dr. A. S. MacMillan. 


A 13 year old boy was admitted to the hospital on March 24 with a chief 
complaint of diminution in hearing in the right ear, intermittent pain and dis- 
charge for the past nine years. Nine years previously he had had a simple 
mastcidectomy on the left side at the Malden Hospital, and this was followed 
by complete paralysis of the left facial nerve. Under treatment by galvanization 


and massage the paralysis had cleared somewhat. 
On his admission, there was a scant discharge from the left ear; a post- 


aural scar was observed, and the wound was closed. He could protrude the tongue 
to the midline but could not retract the left corner of the mouth, and he whistled 
out of the left corner of the mouth. He had no hearing in the involved ear. 

Dr. A. S. MAcMILLAN: The roentgenogram showed the right ear normal, 
large and pneumatic. The ear which had been operated on had a sharply clear 
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area throughout, through which one could see the semicircular canal. Normally 
the site of operation on the mastoid will not show a cavity like that at the end 
of nine years. The picture was consistent with cholesteatoma (fig. 9) 

Dr. W. L. McCirntock: Two days ago a radical mastoidectomy on the left 
side was done by Dr. Tobey. The postoperative cavity was moderately large, 
and there was a large cholesteatomatous cavity. After this was cleaned out, the 
facial nerve was found exposed just below the facial ridge, and granulations 
over it were swollen. Dr. Tobey exposed the nerve further and slit the sheath, 
completed the radical operation and placed gold foil over the exposed facial 
nerve. The cavity was packed. 

The boy still shows drooping of the left corner of the mouth. 

Dr. H. G. Tospey: There was a large cavity filled with dark granulations 
but no definite cholesteatoma. The lateral semicircular canal was involved. Just 
below that, the facial nerve was exposed and extremely large. It was exposed 
down to the tip, and there it was smaller. Apparently the canal in the middle ear 

















Fig. 9 (case 6).—Roentgenogram of the petrous bones taken on March 22, 


1938, showing a normal right mastoid and a cholesteatomatous cavity in the left 
mastoid. 


was entirely open, almost up to the geniculate ganglion. If one touched the 
facial nerve anywhere along the canal the side of the mouth moved. Apparently 
the nerve was not completely severed anywhere. 


DISCUSSION 
Dr. P. E. Mettzer: Did the nerve bulge ovt when it was slit 
Dr. H. G. Tosey: No. 
Dr. M. H. Lurie: Did it have the appearance of scar tissue when it became 
swollen ? 
Dr. H. G. Tospey: No. It looked swollen, like a sheath that had been tre- 
mendously thickened, and I slit that down to white glistening nerve sheath. 


Dr. H. P. Mosuer: I am glad to see that the treatment of paralysis of the 
facial nerve is being brought up to date. 











Book Reviews 


Studies on the Physiology of the Middle Ear. By J. Grandson By 
M.D., LL.D. Price, 18s. Pp. 284, with 54 illustrations. London: H. 
Lewis & Co., Ltd., 1938. 

The author explains in the preface of this volume that the studies reported were 
originally intended for publication in scientific journals but were published in book 
form to save time. This is the reason for many repetitions which appear in the 
twenty-two chapters of text. 

A long series of experiments is recorded, which were designed to demonstrate 
central and sympathetic pathways in the nervous system involved in the mecha 
nisms which mediate retraction and preptosis, paradoxic and absolute, of the 
membrana tympani and of the dilator tubae auditivae. The experiments themselves 
are of such complexity and present so many possibilities of confusion in control 
that many of the conclusions drawn are unconvincing. No exception can be taken 
to what the author refers to in each analysis as “the Facts.” The data are 
described as being confirmed by autopsy, but no microscopic material of impor- 
tance is presented. 

In the discussion of each set of experiments is included a brief section on the 
clinical significance of the data presented. On page 61 appears the statement: 
“It is understood of course, that the question of supplying a sufhciency of proper 
food—as well as of endocrines and vitamines—has been met as far as possible 

.’ The sections on clinical significance also are unconvincing. 

\n analogy between the phenomena of retraction tonus and the palpebral- 
pupillary, lens-widening and lens-narrowing paths is constantly emphasized ; studies 
of the latter have previously been reported by the author. 

In only one group of experiments in these studies on the physiclogy of the 
middle ear were acoustic stimuli used. This would seem to be a serious defect 
in view of the great mass of information which has become available in the past 
eight years through investigation of the physiology of the ear by direct accusti 
stimulation and observation of the response 

The author dismisses the entire technic of measurement of electrical response 
to acoustic stimulation as furnishing “little, if any, aid in elucidating the mechanism 
of the physiolcgical processes involved in the reception and transmission of sound- 
wave stimulus effects” (page 263). 

The bibliography is made up largely of the author’s previous publications and 
of titles drawn from the nineteenth century literature. Little, if any, reference is 
made to modern studies on the physiology of hearing 

However important the data presented may be, the book would seem to com- 
plicate further a problem already sufficiently obscure 
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Directory of Otolaryngologic Societies * 


FOREIGN 
COLLEGIUM OTO-RHINO-LARYNGOLOGICUM AMICITL® SACRUM 


President: Dr. Louis Ledoux, Brussels, Belgium. 

Secretary: Prof. Dr. C. E. Benjamins, Verlengde Heereweg 143, Groningen, 
Netherlands. 

Place: Brussels, Belgium. Time: September 1939. 


HUNGARIAN OTOLARYNGOLOGICAL SOCIETY 
President: Dr. J. Treer, Bocskay-u. 9, Szeged. 
Secretary: Dr. G. Kelemen, Realtanoda-u. 9, Budapest. 
SociEDAD RIOPLATENSE DE OtTO-RHINO-LARINGOLOGIA (ARGENTINE SECTION) 
President: Dr. Raul Becco, B. Mitre 1690, Buenos Aires. 
Secretary: Dr. Juan Manuel Tato, Santa Fé 1171, Buenos Aires. 
Soci—£TE FRANCAISE bD’OT0-RHINO-LARYNGOLOGIE 


Secretary: Dr. Henri Flurin, 19 Avenue Mac-Mahon, Paris, 17°. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LARYNGOLOGY, OTOLOGY AND RHINOLOGY 


Chairman: Dr. A. W. Proetz, 3720 Washington Blvd., St. Louis 
Secretary: Dr. Leroy A. Schall, 270 Commonwealth Ave., Boston. 
Place: New York. Time: June 10-14, 1940. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. George M. Coates, 1721 Pine St., Philadelphia. 
Executive Secretary: Dr. William P. Wherry, 1500 Medical Arts Bldg., Omaha. 
Place: Chicago. Time: Oct. 8-13, 1939. 


AMERICAN BroNCHOSCOPIC SOCIETY 


President: Dr. John D. Kernan Jr., 120 E. 75th St., New York. 
Secretary: Dr. Lyman Richards, 319 Longwood Ave., Boston. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. George B. Wood, 504 Physicians’ Bldg., Philadelphia. 


Secretary: Dr. James A. Babbitt, 1912 Spruce St., Philadelphia. 


* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date. 
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AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL Society, INC. 


President: Dr. Harold I. Lillie, Mayo Clinic, Rochester, Minn. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester, N. Y. 


SECTIONS: 
Eastern.—Chairman: Dr. Frank E. Kittredge, Masonic Temple, Nashua, N. H. 
Southern.—Chairman: Dr. Francis E. LeJeune, Maison Blanche Bldg., New 
Orleans. 
Middle.—Chairman: Dr. T. R. Gittins, Davidson Bldg., Sioux City, Iowa. 
Western.—Chairman: Dr. Frederic G. Sprowl, Medical Arts Bldg., Spokane, Wash. 


AMERICAN OTOLOGICAL SOCIETY 


President: Dr. Isidore Friesner, 36 E. 73d St., New York. 
Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York 
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*927 


Tuberculosis: See Otitis Media, tuberculous 


tympanic membrane; contribution to study 
of grip otitis, myringitis bullosa haemor 
rhagica and its relationship to latent scurvy 
867 

Sec names of 


Electrocoagulation : under 


and regions 


organs 


and pneumothorax 
*Q4°9 


Emphysema, mediastinal, 
complicating tracheotomy 

Emswiler, H. D.: 
recovery; treatment 
sulfanilamide and 
age, *860 


Influenzal 
with 
continuous 


meningitis with 
mastoidectomy, 
spinal drain 


Encephalitis, otogenous nonpurulent encephalitis, 
740 


Endocarditis, role of tonsils in, 


*480 


experimental, 


Endoscopy, peroral, *720 


Engel, L. P 
maxilla 


superior 
*417 


osteomyelitis of 
report of 


Acute 
in children ; case, 


Epipharynx: See Nasopharynx 


Epistaxis: See Nose, hemorrhage 


also Cerebellum; Labyrinth; 
Posture ; 


Equilibrium: See 
Nystagmus:; 

extralabyrinthine reflexes 
equilibrium, stabilization of 
and posture, *783 

Ersner, M. S.: Otitis media and mastoiditis 


simulating thrombophlebitis of lateral sinus, 
*605 


etc 
with 
fields 


concerned 
visual 


Esophagus: See also Deglutition 


carcinoma of, *736 
diseases of, *734 
case in 


body in unusual 


foreign 
idiot, 


impacted 
mongolian 
removed 
with 
*151 


osteochondroma of esophagus 
orally with aid of 


of benign tumors of esophagus, 


per 
speculum review 
rupture of, *736 
stricture of, *735 
Ethmoid Sinus: See also Sinuses, Nasal 
ethmoid labyrinth; anatomic with 
sideration of clinical significance of its 
structural characteristics, 


study con 


*RR] 


Ethylene Glycol, irritation of throat from cigaret 


smoke ; study of hygroscopic agents, *115 


Eustachian Tube, roentgenographic study of 


Incidence of malignant tu 
and neck; statistical survey 


Fabricant, N. D 
mors of head 
*65 

See Paralysi facial 


Face, Paralysis 


Fear, contractions in denervated muscles of 
monkeys induced by fright and 
by acetylcholine, 396 


reproduced 


Fever, low-grade fever, result of nasopharyngeal 


infection, 395 


Fissula Ante Fenestram inder Ear 








INDEX TO 
Fistula, buccoantral; method of closure, *319 


preauricular 
*9OR5 


branchiogenic sinus ; 
its treatment, 
congenital preauricular sinus, *982 

Mangoldt’s 


congenital 
note regarding 
laryngotracheoplasty by method, 
394 
Flour, upper respiratory passages of bakers, 395 
Food, allergy; food allergens; statistical analy 
sis of 43 cases relative to genetic classifica- 
tion of foods, 195 


Ovale: Bone 


Foreign Bodies, impacted, in esophagus; un- 
usual case in mongolian idiot, *550 


Foramen See Sphenoid 


in bronchi, *732 

in respiratory tract, 192 
point-sheathed method of 
pins, *161 


useful adjunct to 

removing open safety 

Fort, A. G. Nasopharyngeal 
ing from pressure necrosis, 

Fox, N Irrigation by posterior 
use in treatment of subacute 
chronic posterior sinusitis, *263 

Frank, D. I.: 

Frank, I.: Role of tonsils in experimental endo- 
carditis, *480 

Friedenwald, H Physiology of 
torical note, *557 

Fright: See Fear 

Frontal Bone, acute pansinusitis, orbital celluli- 
tis and osteomyelitis of frontal bone and 
skull on right, 997 

Frontal Sinus 

consideration of 


ulceration result- 


*553 
suction; its 
and early 


2 
> 


Double vocal cord, *71: 
his- 


hearing 


Nasal 
development 


See also Sinuses, 
anatomic 
395 

cholesteatoma of, 193 

extreme disfigurement resulting from operation 
on frontal sinus corrected with graft of 
rib cartilage, 743 

mucocele of right frontal sinus, 1002 


osteomyelitis of skull complicating mastoiditis 


report of 2 cases, *24 
rhinogenic chronic suppuration of frontal si- 
with paroxysms of headache in fore 
healed through endonasal operation, 


and frontal sinusitis ; 


nus 
head 
995 

Mycosis; etc 
*146 


Fungi: See also Actinomycosis 
fungous infections of sinuses, 


Gadomski, ( Rhinoscleroma ; report of case 


FHS] 
Galloway, T. C. Postural treatment in acute 
laryngotracheobronchitis, 586 
Test . See 


Galvanic Labyrinth 


Gastrosocopy See under Stomach 
Gerrie, J. W.: Congenital tonsil ; 
microtia and polydactylism in same patient, 


#37 58 


absence of 1 


Glasses, self-cleaning goggles for bronchoscopist, 
*865 
labyrinthine glaucoma, 


Glaucoma, syndrome of 


189 
Glycerin, irritation of throat from cigaret smoke ; 
study of hygroscopic agents, *115 
Goggles: See Glasses 
Gonne, W. S Recovery from 
tococcic meningitis of otitic origin, 
Goodyear, H. M Nasopharyngeal 
scription of operation, *974 


hemolytic strep- 


£229 


itresia de 
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Graebner, H.: Pneumopericardium and pneu- 
momediastinum in cases of acute obstruc- 
tive laryngitis, *446 

Ribs 


Grafts: See Skin, grafts; 


Granulopenia: See Angina, agranulocytic 
Gruppe, K.: 
copist, 
Useful adjunct to 
removing open safety 


Self-cleaning goggles for bronchos 
*865 

point-sheathed method of 
pins, *161 

ear by 


Hamilton, J. W.: inner 


mercurochrome, 


Penetration of 
*428 
Harelip, anesthesia for harelip and cleft opera 
tions on babies, 196 
Hargett, E. R.: Aid in 
nation of antrums, 
Harned, J. W.: Irrigation by posterior suction: 
its use in treatment of subacute and early 
chronic posterior sinusitis, *263 
Hartig, H. E.: 
Hauser, I. J.: 
cines,”’ *704 
Controlled study of 
Havens, F. Z.: 
auricular sinus; 
ment, *985 


interpreting transillumi- 
*9R5 


Hearing aids, *614 


Controlled study of ‘‘cold vac- 


“cold vaccines,” *704 
branchiogenic 
regarding its 


Congenital 
note 


pre- 
treat- 


lipoid proteinosis (phospha 


#650 


Xanthomatosis ; 
tide lipoidosis), 


Head 

incidence of 

neck; statistical 

Headache, rhinogenic chronic suppuration of 

frontal sinus with paroxysms of headache 

in forehead healed through endonasal oper 
ation, 995 


See algo Cranium 
malignant tumors of 
survey, *65 


head and 


unusual form of nasal headache, *39 


Hearing: See also Deafness 
Aids See 
changes in hearing 

rium during pregnancy 


functional examination of, 


Deafness, therapy 

and in organ of equilib 

and labor, 740 
*164 

objective measurement of, *621 


physiology ; historical note, *557 

research in audition; next steps; experimental 
findings and their clinical aspects, *903 

pupils of Pennsylvania School for 

acuity, *403 


studies of 
Deaf; auditory 

audiometers and hearing aids, 391 

*514 

examination of 


tests ; 


tests; history of audiometry, 


method of isolated 
single ear, 741 

Heatly, C. A Larynx in 
chronic stridor, *90 

Heine-Medin’s Disease 


Hemangioma of skull involving right petrous and 
occipital *709 


tests 


infancy; study of 


See Poliomyelitis 


bones 


Hemorrhage See under Nose Pharynx 


Hernia, hiatal, *737 

Hirst, 0. C Osteomyelitis of skull compli 
cating mastoiditis and frontal sinusitis; re 
port of 2 cases, *24 

Otitis Media 


Anatomy and physiology of ear 


Histolysates: See 


Holmes, E. M.: 
*560 
Horner Syndrome, petrous apex suppuration in 
volving carotid canal and causing Horner's 

syndrome, 185 
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Hubert, L.: Parapharyngeal hemorrhage; diag- 
nosis and treatment, *1 

Research in audition; next steps; 

findings and their clinical 


Hughson, W.: 
experimental 
aspects, *903 

Studies of pupils of Pennsylvania School for 
Deaf; auditory acuity, *403 

Hume, J. R.: Blood sedimentation in acute 
otitis media and its complications, *820 

Hyndman, 0. R 
rinth, *759 

Torticollis spastica; suggested 
tion to vestibular apparatus; 
*927 


Physiology of vestibular laby- 


etiologic rela 
report of case, 


Hypopharynx: See Pharynx 


Idiocy, Mongolian: See Mongolism 


Industrial Diseases, 
of bakers, 395 


upper respiratory passages 


Infection, air-borne droplet infection, *314 
focal, 995 
focal, as 
584 
focal; septic complications and septicemia of 
nasopharyngobuccal origin, 191 


primary factor in agranulocytosis, 


of grip otitis, 
and its 


contribution to study 
myringitis bullosa haemorrhagica 
relationship to latent scurvy, 867 

influenzal meningitis with recovery; treatment 
with mastoidectomy, sulfanilamide and con- 
tinuous spinal drainage, *860 


Influenza, 


See also Apparatus 

intrinsic carcinoma of larynx; new instru- 
ment modeled after Jackson bronchoscope 
for intralaryngeal application of radon, 599 

laryngeal stenosis in children with reference 
to treatment with core molds, *71 


Instruments: 


nasopharyngeal snare and nasal splint, *988 


Irgens, E. R Hemangioma of skull involving 
right petrous and occipital bones, *709 
Kahn, H Blood sedimentation in acute otitis 
media and its complications, *820 
fenestram 
from 


ante 
man ; 
*939 


Stapes, fissula 
and associated structures in 
fetus at term to adult of 70, 

Kasnetz, J. P.: Modified technic of ivory im- 
plantation for ozena; report of 6 cases, *699 

Kelley, N. H.: Study in presbycusis; auditory 
loss with increasing age and its effect on 
perception of music and speech, *506 

Kirch, W.: 

Kramer, R Cylindroma of upper air passages 
cylindromatous type of mixed tumor, *356 


Karabin, J. E.: 


Tumors of nose and throat, *457 


with re- 
and sulf 


Kreinin, S.: Pneumococcic meningitis 
covery; combined use of serum 
anilamide, *371 

Kulkin, S.: Acute mastoiditis 
point of view, *306 


from surgical 


Labia Vocalia: See Vocal Cords 
See also Equilibrium; Nerves, ves- 
Vertigo, aural 


tympani of oto 


Labyrinth : 
tibular; Nystagmus ; 
bone formation 
sclerotics, 391 
ealoric test, *802 
double role of inner ear 
its functioning parts, 
effects of partial or complete labyrinthectomy, 
*764 


in scala 


and interrelation of 


*799 
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vital 


Labyrinth 
experiences with 
tissues, 595 


stain on otolaryngeal 


galvanic reaction in guinea pigs; normal gal 
vanic reaction, *124 

galvanic reaction in guinea pigs; reaction fol 
lowing labyrinthectomy, *136 

influence of “hormones of pregnancy”’ on bony 
labyrinthine capsule of guinea pig; con 
tribution to study of otosclerosis, 740 

labyrinthectomy, *795 

neurofibroma of facial nerve in 
destruction of labyrinth 
process, *977 


facial 
and 


canal 
mastoid 


penetration of inner ear by mercurochrome 
*428 


process of healing in injuries to 


labyrinth, *287 


capsule of 


psychic adjunct of labyrinthine stimuli, *784 


internal ear spaces to meninges 


relation of 
syndrome of labyrinthine glaucoma, 189 
vestibular, physiology of, *759 


vestibular, relation to cerebellum, *818 


Labyrinthectomy: See under Labyrinth 


Lacrimal Organs, dacryocystorhinostomy, 196 
Lacy, N. E.: 
maxilla 


Ladd, L. D Galvanic 
normal galvanic 


Acute osteomyelitis of 
in children; report of 


superior 
case, *417 
reaction in guinea 
reaction, *124 
Galvanic reaction in guinea pigs 
lowing labyrinthectomy, *136 


pigs 
reaction fol 


Laryngectomy: See under Larynx 


Laryngitis: See Larynx, inflammation 


Laryngofissure: See under Larynx 


Laryngotracheobronchitis : 
diseases 


See Respiratory Tract 


See also Vocal Cords 


994 


Larynx: 
action of, 
993 


1004 
cancer, technic of laryngofissure for, *662 


cancer of, 


carcinoma, early diagnosis of, 587 

cystadenoma laryngis, 870 

differential 
of, *223 


diagnosis of intrinsic carcinoma 

in infancy; study of chronic stridor, *90 

inflammation; pneumopericardium 
momediastinum 
laryngitis, *446 

inoperable sarcoma untreated for years 
healed by roentgen therapy, 581 

intrinsic carcinoma; new instrument modeled 
after Jackson bronchoscope for intralaryn 
geal application of radon, 599 

laryngotracheoplasty by Mangoldt’s 
394 


living 


and pneu 


in cases of acute obstructive 


method 
patients, 590 


} 


lesion in 


laryngectomized 


tuberculosis 


nonbacillary laryngeal 
191 


1003 
roentgenologic study of hypopharynx, larynx 


and trachea; its use in laryngeal diagnosis 
*326 


obstruction, 


clinical inaction of vocal 


581 


some aspects of 
cord, 
stenosis in children with reference 
ment with core molds, *71 
associated lesions, 


tuberculosis and 
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Larynx—Continued 
tuberculosis; clinical observations of patho- 

genesis and course of hematogenous laryn- 
geal tuberculosis, 871 

Lateral Sinus, plethysmometry of nose for deter- 
mination of patency of sigmoid sinus and 
jugular vein, 584 

under 


Thrombophlebitis; Thrombosis: See 


Thrombosis 
Latimer, M. L.: Impacted 
esophagus ; unusual case, 
Lederer, F. L Early 
carcinoma, 587 


foreign body in 


*550 


diagnosis of laryngeal 


Leshin, N Functional examination of hearing, 


*164 
therapy, 


Leukocytes, to sulfanilamide 


582 


response 


Ligaments, new comments on abnormal hyoid 


apparatus, 400 

Lillie, H. I Chronic suppurative 
petrous pyramid; report of 6 
different pathologic characteristics, *345 


lesions of 


cases with 


Relation of internal ear spaces 


*12 


Lindsay, J. R 
to meninges, 


Lip Reading: See Deaf 


Lipoidosis: See Xanthoma 


Lovesey, B. E 1003 


Laryngeal obstruction, 


Lumbar Puncture: See Spinal Puncture 


Lungs 


See also Respiratory Tract 


abscess, *723 


postoperative pulmonary complications, *727 

pulmonary suppuration, *725 

McClintock, W. L.: Chronic suppurative hemor- 
rhagic otitis media (left side) with paralysis 
of facial nerve, 1006 

Macfarlan, D History of audiometry, *514 

MacMillan, A. 8S Acute pansinusitis 
bital cellulitis on right, 1005 

Acute pansinusitis, orbital cellulitis and osteo- 

myelitis of frontal bone and skull on right, 


997 


and or- 


1004 
hemorrhagic 
paralysis of 


Carcinoma of larynx 
media 
nerve 


otitis 
facial 


Chronic 
(left 
1006 


suppurative 
side) with 


frontal 1002 


sinus 


Mucocele of right 
Major, G Buccoantral fistula 
ure, *319 
Malev, M Double 
Mangoldt Operation 


Martin, J fissula ante 
associated structures in man; 
term to adult of 70, *939 


Mastoid, functional 
process, 190 


clos 


method of 
vocal cord, *71:; 
See under Larynx; Trachea 


fenestram and 


from fetus at 


Stapes, 


architecture of mastoid 


canal 
mastoid 


facial 
and 


facial nerve in 
labyrinth 


neurofibroma of 
destruction of 


*977 


process, 

mastoidectomy; its use in 
dangerous types of suppura- 
bone, *269 


surgery; radical 
treatment of 
tion of temporal 

death due to 

internal carotid 


tuberculosis of mastoid 
sudden hemorrhage 
artery, 392 


process ; 
from 
Mastoid 


Mastoidectomy See surgery 


VOLUME 29 


See Media 


of view, 


Mastoiditis : also Otitis 
acute, from surgical 
acute, 
acute, 

578 


*306 
cases of, 992 
report of case, 


point 
sedimentation test in 
use of sulfanilamide in; 
and otitis media simulating thrombophlebitis 
of lateral sinus, *605 
intravenous alcoholic 
mastoiditis complicated 
jugular bulb, 869 
osteomyelitis of skull complicating mastoiditis 
and frontal sinusitis; report of 2 cases, *24 
scarlet fever complicated by mastoiditis and 
lateral sinus thrombosis, 868 
mastoiditis with 
thrombosis with 


injections in case of 
with thrombosis of 


scarlet fever complicated by 
meningitis and _ sinus 
jugular phlebitis, 868 
sulfanilamide therapy for acute 
and acute mastoiditis, *334 
lateral compli- 
mastoiditis, *533 


otitis media 


thrombophlebitis of sinuses 


cating bilateral acute 


Maxillary Sinus: See Antrum 


Mediastinum, Emphysema See Emphysema 
phneumopericardium and pneumomediastinum 
in cases of acute obstructive laryngitis, *446 


Medin-Heine’s Disease See Poliomyelitis 


Melanoma, multiple metastasizing melanomata, 
196 
primary, of nasal 


*437 


Mellinger, W. J.: 
and its relations, 


cavity; report of 2 cases, 


Petrous apex of temporal bone 
*484 
Membrane, Tympanic: See Ear, tympanic mem- 
brane 


Méniére’s Disease: See Vertigo, aural 

Meninges, inflammatory diseases of meninges 
and brain of pharyngeal origin, 596 

spaces to, *12 


relation of internal ear 


Meningitis, anaerobic beta hemolytic streptococ- 
cus meningitis of otitic origin treated with 
sulfanilamide and culminating in complete 
recovery, 745 

aseptic purulent meningitis following injection 


of alcohol into foramen ovale, 872 
origin in 
and deliv 


streptococcle of otitic 
woman at term; recovery 
living child, *853 


hemolytic 
young 
ery of 

treatment with 
and continuous 


influenzal, with recovery 
mastoidectomy, sulfanilamidse 
spinal drainage, *860 

otitic, successfully treated with sulfanilamide, 
*159 

otogenic streptococcic, 185 

combined use 

*371 


with 
sulfanilamide 


pneumococcic, recovery 
of serum and 

purulent, brief (historical) 
tive treatment, 867 

from 

gitis of otitic origin 


review of opera- 


hemolytic streptococcic menin 


#229 


recovery 


scarlet fever complicated by mastoiditis with 
meningitis and sinus thrombosis with jugular 
phlebitis, 868 

streptococcic, with recovery, *716 

sulfanilamide and related compounds in treat- 
ment of meningitis secondary to ear and 
sinus infections, 867 

indications in, 867 


suppurative, surgical 
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Meningitis—Continued 


surgical treatment of, 867 


what is justifiable to do in otitic meningitis ? 
867 
Mercurochrome : 


Michels, M. W 
emphysema 


See Stains and Staining 
Pneumothorax and mediastinal 
complicating tracheotomy, *842 
Recovery from hemolytic streptococcic menin- 
gitis of otitic origin, *382 
Mongolism, impacted foreign body in esophagus ; 


unusual case in mongolian idiot, *550 


Montgomery, H.: Xanthomatosis; lipoid 
teinosis (phosphatide lipoidosis), *650 


Mouth, septic complications and septicemia of 
nasopharyngobuccal origin, 191 


See 


pro 


Mucocele : Frontal Sinus 


Membrane: See Nose; etc 


es 


Mucous 

Mueller, 
*560 

Mulsow, J. E.: Roentgenologic study of 
pharynx, larynx and trachea; its 
laryngeal diagnosis, *326 


Anatomy and physiology of ear, 


hypo 
use in 


Muscles, contractions in denervated muscles of 
monkeys induced by fright and reproduced 
by acetylcholine, 396 

loss with 

perception 


Music, study in 
increasing age 
of music and 

Mussun, W. G 


*39 


presbycusis; auditory 
and its effect on 
speech, *506 


Unusual form of nasal head 


ache, 
Mycosis: See also Actinomycosis; etc 
otomycosis due to Sterigmatocystis nigra, 
Myerson, M. C Technic of 
cancer of larynx, *662 


186 


laryngofissure for 


Myringitis: See Ear, tympanic membrane 


See Nose 
Nasopharynx, atresia 
*974 


Nares: 


description of operation 


*544 


nasopharyngeal in 


carcinoma of epipharynx: peculiar case, 


low-grade fever, result of 
fection, 395 
nasopharyngeal snare and nasal splint, *988 
nasopharyngeal resulting from 
pressure 
Neck, incidence of malignant 
and neck; statistical survey, 
Negus, V. E 
carcinoma of 


ulceration 
necrosis, *55: 


tumers of head 


*H5 


Differential diagnosis of intrinsic 


larynx, *223 


Neoplasms: See Sarcoma; Tumors 


Nerves: See also under Neuralgia; Paralysis 


middle ear insufficiency ; functional disease of 
middle ear, 742 
facial nerve in 


labyrinth and 


canal 
proc 


facial 
mastoid 


neurofibroma of 
destruction of 
ess, *977 


oculomotor ; due to ocular 


ments, 869 


nystagmus move 


Paralysis: See under Paralysis 


syndromes of central vestibular 


186 


topographic 
pathways in man, 


vestibular, effects of section of, *767 


Nervous System See also Brain; Cerebellum: 
Nerves ; Reflex; etc. 

clinical observations on effects of choline com 
pounds in neurologic disorders with refer 


ence to Méniére’s syndrome, 396 
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Nervous System—Continued 
human autonomic pharmacology; theories and 
results of autonomic drug administration, 
397 
Neuralgia, aseptic purulent meningitis following 
injection of alcohol into foramen ovale in 
facial neuralgia, 872 
physiopathologic and pathoanatomic 
of major trigeminal neuralgia, 743 


Neurofibroma of facial nerve in 
destruction of labyrinth and 
ess, *977 


New, G. B.: 


aspects 


canal ; 
proc 


facial 
mastoid 


Tumors of nose and throat, *457 
Newhart, H.: 
Nose: 


Accessory Sinuses: 


Hearing aids, *614 
Rhinitis etc 
Nasal 


injection of thorium di 
membrane of 


See also Nasopharynx 

See Sinuses 

amaurosis following 
oxide into mucous 
873 


septum 


crooked, 871 


deviation of septum in relation to twisted 


nose, *520 
causative factor in, 871 


Rhinitis 


hemorrhage, 


Inflammation: See 


diphtheria and tonsillectomy, 870 


nasopharyngeal snare and nasal splint, *988 


nasal 


pathologicoanatomic and clinical comments on 
case of cylindroma of nasal wall, 395 

for determination of 

sinus and jugular vein 


plethysmometry of nose 
patency of sigmoid 
584 

primary melanoma of nasal cavity; 

*437 


relations in 


report of 
2 cases, 

rare morbid 
throat, 873 


rhinoscleroma ; 


diseases of nose and 


report of case, *681 


technic of ivory implant for correction of sad 


dle nose, 994 


tissue culture of nasal ciliated epitheliun 


°252 


tumors of nose and throat, *457 


unusual form of nasal headache, *39 


use of iodized oil in visualization of cerebral 


abscesses of aural and nasal origin, 583 


*787. See 
Labyrinth 


tagmus, also Cerebellum; Equi 
librium ; 


Caloric See Labyrinth 


due to ocular movements, 869 


skull 


bones 


involving 
*709 


Bone, hemangioma of 
petrous and occipital 


Occipital 
right 


Occupational Diseases: See Industrial Diseases 


Old Age, study in presbycusis auditory loss 


with increasing age and its 
ception of music and speech 


effect on per 


*506 


Orbit, acute and orbital cellulitis 


on right, 


pansinusitis 

1005 

acute pansinusitis, orbital cellulitis and osteo- 
myelitis of frontal bone and skull on right, 
997 

otitis media and orbital cellulitis complicating 
scarlet fever; preliminary report on f 


loss of 
hearing from this disease, *82 


Osteochondroma of esophagus removed perorally 
with aid of speculum with review of benign 
tumors of esophagus, *151 
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Osteomyelitis, acute, of superior maxilla in chil- 


dren; report of case, *417 

acute pansinusitis, orbital cellulitis and osteo- 
myelitis of frontal bone and skull on right, 
997 

of skull, 74: 

of skull complicating mastoiditis and frontal 
sinusitis; report of 2 cases, *24 

petrosquamous, in infants, 579 


itis Media: See also Mastoiditis 

anaerobic beta hemolytic streptococcic menin- 
gitis of otitic origin treated with sulfanil- 
amide and culminating in complete recovery, 
745 

anaphylaxis of animals produced by means of 
microbes and histolysates of human ear, 393 

and mastoiditis simulating thrombophlebitis of 
lateral sinus, *605 

and orbital cellulitis complicating scarlet 
fever; preliminary report on loss of hearing 
from this disease, *82 

and vitamin C, 392 

blood sedimentation in acute otitis media and 
its complications, *820 

chronic suppurative hemorrhagic otitis media 
(left side) with paralysis of facial nerve, 


Palmer, C 


Pastore, P. N.: 


Patterson, E. J.: 


Peluse, S 


Perlman, H. B.: 
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Palate, anesthesia for harelip and cleft opera- 


tions on babies, 196 


Studies of pupils of Pennsylvania 
School for Deaf; auditory acuity, *403 


Pansinusitis: See Sinuses, Nasal 


Paralysis: See also Poliomyelitis; etc. 


chronic suppurative hemorrhagic otitis media 
(left side) with paralysis of facial nerve, 
1006 

facial spasm of dental and sinal origin, 584 

of both recurrent laryngeal nerves due to 
ectasia and aneurysm of aorta, 870 


Neurofibroma of facial nerve In 
facial canal; destruction of labyrinth and 
mastoid process, *977 

Laryngeal stenosis in chil- 
dren with reference to treatment with core 
molds, *71 

Irrigation by posterior suction; its 
use in treatment of subacute and early 
chronic posterior sinusitis, *263 


Peptic Ulcer, perforated, from abscess of brain 


of otitic origin; report of case, *919 
Process of healing in injuries 
to capsule of labyrinth, *287 


Relation of internal ear spaces to meninges, 


1006 
Petrositis : 


Petrosquamosal Sinus: 


See Temporal Bone 
See Temporal Bone 
Petrous Bone: See Temporal Bone 


Pfingsten, M Tissue culture of nasal ciliated 
epithelium, *252 


contribution to study of grip otitis, myringitis 
bullosa haemorrhagica and its relationship 
to latent scurvy, 867 

disturbance of hearing in acute serous catarrh 
of middle ear, 991 

hemolytic streptococcic meningitis of otitic 
origin in young woman at term: recovery 
and delivery of living child, *853 


Pharynx: See also Nasopharynx 

inflammatory diseases of meninges and brain 
re : of pharyngeal origin, 596 
otitiec meningitis successfully treated with 


ulfanilamide. *159 parapharyngeal hemorrhage; diagnosis and 
sulfs é e, HY 


treatment, *1 
genic > ‘Necle . » Qn ‘ . 

otogenic streptococcic meningitis, 185 roentgenologic study of hypopharynx, larynx 
and trachea; its use in laryngeal diagnosis, 
#326 


otogenous nonpurulent encephalitis, 740 

perforated peptic ulcer from abscess of brain 
of otitic origin; report of case, *919 Phlebitis, scarlet fever complicated by mastoidi 

recovery from hemolytic streptococcic menin- tis with meningitis and sinus thrombosis 
gitis of otitic orgin, *382 with jugular phlebitis, 868 


report on cerebral abscess observed at ear Phonation: See Speech 


inte { —_ 2 ¢ “ . = 
clinic in Agram, 869 Phonetics: See under Voice 


streptococcic meningitis with recovery, *716 Phosphatides See Phosphorus and Phosphorus 

sulfanilamide therapy for acute otitis media Compounds 

and acute mastolditis, *334 

Phosphorus and Phosphorus Compounds; xan- 
thomatosis; lipoid proteinosis (phosphatide 
lipoidosis), *650 


surgical management of otogenous abscess of 

brain, *624 
tuberculous 
ear, 578 


polymorphism of tuberculosis of Plastic Surgery: See Surgery, plastic 

Plethysmography, plethysmometry of nose for 
determination of patency of sigmoid sinus 
and jugular vein, 584 


use of Mayer position in roentgenographic ex 
amination of ear in newborn, 392 
what is justifiable to do in otitic meningitis : eee 
867 Pneumococci, pneumococcic meningitis with re 
: covery; combined use of serum and sulf 
Otolaryngologic societies, directory of, 197, 401, anilamide, *371 
603, 749, 879, 1009 A ‘ , . . 
Pneumomediastinum: See Mediastinum 
Otorhinolaryngology, prophylactic treatment of 
certain complications attending otorhino- 
laryngologic operations, 400 


Pneumopericardium and pneumomediastinum in 
cases of acute obstructive laryngitis, *446 
Pneumothorax and mediastinal emphysema com- 
plicating tracheotomy, *842 
Poirier, G. H Acute pansinusitis and orbital 
cellulitis on right, 1005 
Acute pansinusitis, orbital cellulitis and osteo- 


, 3 myelitis of frontal bone and skull on right, 
present status, with review of treatment, 741 997 


Otosclerosis, bone formation in scala tympani of 
otosclerotics, 391 
influence of “hormones of pregnancy” on bony 
labyrinthine capsule of guinea pig; contri- 
bution to study of otosclerosis, 740 


Ozena: See Rhinitis, atrophic Carcinoma of larynx, 1004 
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Laryngeal obstruction, 1003 
Mucocele of right frontal sinus, 1002 
Poliomyelitis, chemoprophylaxis against impend- 
ing poliomyelitis, *104 
Polydactylia; congenital absence of 1 
microtia and polydactylism in same 
*378 


tonsil ; 
patient, 
1937 course, 


Portmann; Professor Portmann’s 


400 
Posture, extralabyrinthine reflexes 

with equilibrium, stabilization of 

fields and posture, *783 
acute 


concerned 
visual 
postural treatment in laryngotracheo- 
bronchitis, 586 
Pregnancy, changes in hearing and in organ of 
equilibrium during pregnancy and labor, 
740 
does animal experimentation show similar 
changes in ear of mother and fetus after 
ingestion of quinine by mother? 990 
influence of “hormones of pregnancy” on bony 
labyrinthine capsule of guinea pig; contri- 
bution to study of otosclerosis, 740 
Presbycusis: See Deafness 
Proetz, A. W.: Tissue culture of nasal ciliated 
epithelium, *252 
Prostigmine, Therapy: See under Deafness 
Putney, F. J.: 


Purpura, faucial lesions of, 


Peroral endoscopy, *720 
190 
Quinine, does animal experimentation show simi- 


lar changes in ear of mother and fetus 
after ingestion of quinine by mother? 990 


Radiations: See under names of various organs 
and diseases 


Radon, intrinsic carcinoma of larynx; new in- 


Jackson broncho- 
application of 


modeled after 
intralaryngeal 


strument 
scope for 
radon, 599 


Reck, L. E.: 
ery: treatment 
anilamide and 
*260 

Reeves, E Osteochondroma of esophagus re- 
moved perorally with aid of speculum with 
review of benign tumors of esophagus, *151 


Influenzal meningitis with recov- 
with mastoidectomy, sulf- 
continuous spinal drainage, 


Reflex, extralabyrinthine reflexes concerned with 
equilibrium, stabilization of visual flelds 
and posture, *783 

respiratory ; treatment of asphyxial states by 
tracheobronchial stimulation, 393 

Rentschler, H. D.: 
nuses, *146 

Respiratory Tract: See also Bronchi; 
pharynx; Nose; Pharynx; etc 

diseases ; acute laryngotracheobronchitis, *722, 
*R57 


Fungous infections of si- 


Naso- 
5 


diseases; cold vaccines; evaluation based on 
controlled study, 872 

diseases ; controlled study of 
*704 

diseases ; postural treatment in acute laryngo- 
tracheobronchitis, 586 

filtrable viruses in infection of upper respira- 
tory tract, 399 

foreign bodies in, 192 

upper respiratory passages of bakers, 395 


“cold vaccines,” 
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Rhinitis : 
atrophic; modified technic of ivory implanta- 
tion for ozena; report of 6 cases, *699 


See also Respiratory Tract, diseases 


Rhinoplasty: See under Nose 

Rhinoscleroma, report of case, *681 

Ribs, extreme disfigurement resulting from oper 
ation on frontal sinus corrected with graft 
of rib cartilage, 743 

Richardson, J. R.: 
ear, *560 


Risch, 0. C.: 


Anatomy and physiology of 


Actinomycosis of ear, *235 


various 
Larynx; 


Roentgen Rays: See under names of 
diseases and organs, as Chondritis; 
etc. 


Rommel, J. C Treatment of deafness and con- 
tiguous nervous disorders with prostigmine ; 


preliminary clinical report, *751 


Rosenberger, H. C.: Air-borne droplet infec- 


tion, *314 
Ross, E. L.: 
otolaryngeal tissues, 
inner 


Experiences with vital stain on 


595 


Penetration of ear by mercurochrome, 


*428 

Salinger, S Deviation of septum in relation 
to twisted nose, *520 

Sarcoma, inoperable sarcoma untreated for 4 
years healed by roentgen therapy, 581 


Scala Tympani: See Labyrinth 
also Streptococci 


lateral 


Scarlet Fever: See 
complicated by mastoiditis 
thrombosis, 868 
complicated by mastoiditis with meningitis 
and sinus thrombosis with jugular phlebitis, 
R68 


and sinus 


otitis media and orbital cellulitis complicating 
scarlet fever; preliminary report on loss of 
hearing from this disease, *82 
Scheifley, C. H.: 
*146 


Fungous infections of sinuses, 

Schlesselman, J. T Nasopharyngeal snare and 
nasal splint, *988 

Scleroma: See Rhinoscleroma 

Scurvy, contribution to study of grip otitis, 
myringitis bullosa haemorrhagica and its 
relationship to latent scurvy, 867 

See Old Age 

See under Nose 


Senility : 

Septum, Nasal: 

Shepard, J. H.: external ears, 
*695 

Simon, E.: Anatomy of 
sinus, *640 


Supernumerary 


opening of maxillary 


Intrinsic carcinoma of larynx; 
Jackson bron 
application of 


Simpson, F. E.: 
new instrument modeled after 
choscope for intralaryngeal 
radon, 599 

Frontal: See Frontal Sinus 
Maxillary: See Antrum 
Nasal: See Sinuses, Nasal 

See Fistula 


Preauricular : under 


Sigmoid: See Lateral Sinus 

Nasal: See also Antrum; 
Frontal Sinus; etc 
and orbital 


Sinuses, Ethmoid 
Sinus ; 
pansinusitis 
1005 


acute cellulitis on 


right, 
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myelitis of frontal bone and skull on right, 
997 
facial spasm of dental and sinal origin, 


fungous infections of sinuses, *146 


584 


use in 
chronic 


suction; its 
and early 


irrigation by posterior 
treatment of subacute 
posterior sinusitis, *263 
malignant disease of accessory 
with review of 11 192 
malignant tumors of paranasal sinuses, 87 
of infection 


nasal sinuses 


cases, 
as foci in 


accessory sinuses 


*829 


nasal 
arthritis, 

sulfanilamide and related compounds in treat- 

of meningitis secondary to ear and 

infections, 867 

surgical of 

use of sulfanilamide 
tion, *986 


ment 
sinus 
995 


nasal sinusitis, 


locally 


pathology 


for sinal infec- 


graft’s usefulness to 


tube-pedicle 
996 


Skin, grafts; 
general surgeon, 
Cranium 
H Nasal 
infection in 


Skull See 


accessory sinuses as 


arthritis, *829 


Slocumb, C 
foci of 

A T 

report 


melanoma of nasal 


*437 


Primary 
of 2 


Lingual thyroid, *78 


Smith, 
cavity ; cases, 

Smith, C 

Smith, M. T Thrombophlebitis of lateral si 
nuses complicating bilateral acute mastoidi- 
tis, *533 

See Tobacco 


Board 


Smoking: 


Societies, American of Otolaryngology, 
examination, 163 

American Laryngological, 
Otological Society, Inc., annual meeting, 748 

American Otological Society, meeting, 163 


of, 197, 401, 603, 749, 


Rhinological and 


foreign, directory 879 


1009 


national, directory of, 197 101, 603, 749 


879, 1009 


directory of, 197 101, 603, 


otolaryngologic, 


749, 879, 1009 


Soc:ety TRANSACTIONS 


Laryngological and Otological So 


986, S75 


Chicago 
clety, 
Massachusetts Ear 
M. L Cylindroma of upper passages ; 
cylindromatous type of mixed tumor, *3: 
R 
*164 


Eye and Infirmary, 997 


som air 
6 


Sonnenschein Functional examination of 
hearing, 
(sub 


in 


phenomena 
its role 


subconscious auditory 
of sound) 


Sounds, 
jective 
dysacousis, 


perception 
579 
Speech: See also Voice 
193 
child 
194 
study in presbycusis; auditory 
creasing age and its effect on 
music and speech, *506 


disorders of, 


stutter-type ech index of neurotic 


behavior, 


Sp 


loss with in 
perception of 


ngologist know concern 


what must otorhinolary 
j and voice? 873 


ing treatment of speech 
Spectacles See Glasses 
Sphenoid Bone, aseptic purulent meningitis fol- 
lowing injection of alcohol into foramen 


ovale, 872 


VOLUME 


49) 


Spinal Puncture, dangers and technic of, 194 


Squamitis: See under Temporal Bone 

Stains and Staining, experiences with vital stain 
on otolaryngeal tissues, 595 

of ear by mercurochrome, 


penetration inner 


#428 


Stammering See under Speech 


Stapes: See under Ear 


Sterigmatocystis Nigra See Mycosis 


Stomach, gastroscopy, *7 
inflammation ; chronic gastritis, *739 
syphilis of, *738 
also Scarlet Fever 


Streptococci: See 


anaerobic beta hemolytic streptococcic men 
ingitis of otitic origin treated with sulfanil 
amide and culminating in complete recovery 
745 

culture of human marrow 
action of sulfanilamide, 


studies on mode of 
582 

of otith 
recovery 


streptococcic meningitis 
origin in young woman at term; 
and delivery of living child, *853 
otogenic streptococcic meningitis, 


hemolytic 


185 


from hemolytic streptococcic men 


otitic origin, *382 


recovery 
ingitis of 
streptococcic meningitis with recovery, *716 
use of 
report 


sulfanilamide in acute mastoiditis; 


of case, 578 


Stridor, Laryngeal See under Larynx 


Stuttering: See under Speech 


Subarachnoid Space See Meninges 


Derivatives 
on mode 


and Sulfanilamide 
human marrow; studies 
of action of sulfanilamide, 582 
leukocyte response to 
582 - 
Mastoiditis ; Meningitis 
Nasal Streptococc! 


Sulfanilamide 
culture of 


sulfanilamide therapy, 


under 
Sinuses 


See 
Media 


Therapy 
Otitis 
etc 


Surgery, plastic 991 


auricle, 
for 


of 


implant 
994 


reconstruction 


of 


ivory corres 


nose, 


technic 
of saddle 


plastic 
tion 


Swallowing: See Deglutitior 


of organs and 


name 
ete 


under 
Stomach 


Syphilis See also 
regions, as 
laryngotuberculosis and associated lesions, 581 


meningitis with re 


Teed, R. W 


covery, 


Streptococcl 
*716 


Teeth, facial spasm of dental and sinal origin 
584 


Temporal Bone, air cells in petrous part of tem 
poral bone of child of 13, 875 

lesions of 

cases with 

*345 

involving 

*709 


pyra 
path 


petrous 
different 


chronic suppurative 
mid; report of 6 
ologic characteristics, 
hemangioma of skull 
and occipital bones, 


right petrous 


of « with review of some 


*468 


petrositis ; report ase 
of literature, 
petrosquamous osteomyelitis in infants, 579 
petrous apex and its relations, *484 
involving carotid 


suppuration 
185 


causing Horner’s syndrome, 
its in treatment 
suppuration of tem 


apex 
and 
mastoidectomy 
types 


petrous 
canal 

radical 
of dangerous 
poral bone, *269 

use of Mayer position in roentgenographic ex 
amination of ear in newborn, 392 


use 


of 
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Thompson, E.: Research in audition ; next steps; 
experimental findings and their clinical as- 
pects, *903 

injection 

873 


Thorium dioxide, amaurosis following 
into mucous membrane of septum, 


Throat: See also Tonsils ; 
etc, 

faucial lesions of purpura, 190 

irritation from cigaret smoke; study of hygro- 


scopic agents, *115 


Larynx; Pharynx; 


rare morbid relations in diseases of nose and 
throat, 873 

tumors of nose and throat, *457 

See under Thrombo- 


Thrombophlebitis, Sinus: 


sis 
Thrombosis, intravenous alcoholic injections in 
case of mastoiditis complicated with throm- 
bosis of jugular bulb, 869 
of lateral sinus, *674 
of lateral sinus; study of 15 cases, including 
histologic examination, *42 
otitis media and mastoiditis simulating throm- 
bophlebitis of lateral sinus, *605 
scarlet fever complicated by mastoiditis and 
lateral sinus thrombosis, 868 
scarlet fever complicated by mastoiditis with 
meningitis and sinus thrombosis with jugu 
lar phlebitis, 868 
thrombophlebitis of lateral sinuses compli- 
cating bilateral acute mastoiditis, *533 


Thyroid, lingual, *78 


aurium: syndrome of labyrinthine 


189 


Tinnitus 

glaucoma, 
aurium, treatment of deafness and contiguous 

nervous disorders with prostigmine; pre- 
liminary clinical report, *751 

Tissue culture of nasal ciliated epithelium, *: 

Tobacco, irritation of throat from cigaret smoke ; 
study of hygroscopic agents, *115 


Tobey, H G 
otitis media 
facial nerve, 


Chronic suppurative hemorrhagic 
(left side) with paralysis of 
1006 
Tongue, lingual thyroid, *78 
Tonsillectomy and nasal diphtheria, 870 
in presence of acute peritonsillar abscess, 992 
incidence in school children, 870 
occurrence of blood in air passages after ton 
sillectomy, 992 
Tonsils, Abscess: See Abscess, peritonsillar 
following  tonsillitis 
report of case 


and 
and 


abscess of brain 
retropharyngeal abscess ; 
review of literature, *835 

congenital absence of 1 tonsil: microtia and 
polydactylism in same patient, *378 

medical complications of tonsillar infections, 

580 

*480 


role in experimental endocarditis, 


suggested etiologic relation 
report of case, *927 


with 


Torticollis spastica ;: 
to vestibular apparatus: 
Towson, C. E 
review of some of 


report of case 
*468 


Petrositis : 
literature, 
Trachea, laryngotracheoplasty by Mangoldt’s 
method, 394 
roentgenologic 
and trachea ; 
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study of hypopharynx, larynx 
its use In laryngeal diagnosis, 
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Trachea—Continued 
tuberculosis of trachea 
tuberculous stenosis of, 191 
tumors of trachea and of bronchi, *728 


and of bronchi, *725 


mediastinal 
#242 


Tracheotomy, pneumothorax and 
emphysema complicating tracheotomy, 


Transillumination: See Antrum 


Tuberculosis: See also under names of organs 
and regions, as Bronchi; Larynx; Mastoid; 
Otitis Media; Trachea; etc 

nonbacillary laryngeal lesions in, 191 

Hemangioma; 

and under 

Bronchi ; 


Tumors: See also Cholesteatoma ; 
Melanoma; Neurofibroma; etc 
names of organs and regions, as 
Nose; Trachea; etc. 

cylindroma of upper air passages; cylindroma- 

tous type of mixed tumor, *356 


Tuning Forks: See Hearing, tests 


Tympanic Membrane: See Ear, tympanic mem 
brane 
Ulcers, Peptic: See Peptic Ulcer 


involvement of mastoid and 
Brucella infection, 


Undulant Fever, 
granulopenia in 
869 


case of 


Unger, M.: Objective measurement of hearing, 


*621 
Van Alyea, 0. E Ethmoid labyrinth; anatomic 
study with consideration of clinical signifi- 
cance of its structural characteristics, *881 
See also Phlebitis ; Thromthbosis; etc. 
plethysmometry of determination of 
patency of sigmoid sinus and jugular vein, 
584 


Veins: 


nose for 


Vertigo, aural; clinical observations on effects of 


disorders 
396 


neurologic 
syndrome, 


choline 
with reference to 
syndrome of labyrinthine glaucoma, 189 


compounds in 

Méniére’s 

Viruses, filtrable viruses in infection of upper 

respiratory tract, 399 

Vision: See also Blindness 

extralabyrinthine reflexes concerned with equi 
librium, stabilization of visual flelds and 
posture, *783 

media, 392 

Voice 


Vitamins, C, and otitis 
Vocal 


double, 


Cords See also Larynx 


*713 


presentation of microscopic sections of path 
ologic material, 997 
also Vocal 
new and little known phoniatry, 996 
what must otorhinolaryngologist know 
cerning treatment of speech and voice? 


Voice See Cords 
facts in 
con- 
873 
Walsh, T. E Agranulocytosis associated with 
maxillary sinusitis, *388 
Watson, T.: Recovery from hemolytic 
coccic meningitis of otitic origin, *382 
White, F. W.: Parapharyngeal 
diagnosis and treatment, *1 
White, L. L.: Otitic 
treated with sulfanilamide, 
Williams, H. J Otitis media 
litis complicating scarlet fever; 
report on loss of hearing from 
*R2 


strepto- 
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meningitis successfully 
*159 

and orbital cellu 
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Williams, H. L Chronic suppurative lesions of 
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sinuses as foci of infection in 


Neurofibroma of facial nerve in 
destruction of labyrinth and 
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mastoid pro- 
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